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ABSTRACT 
Hydrogeologists collect data through studies that originate from a diverse and growing set of in-
struments that measure, for example, geochemical constituents of surface and groundwater. Data-
bases store and publish the collected data on the Web, and the volume of data is quickly increasing, 
which makes accessing data problematic and time consuming for individuals.  One way to over-
come this problem is to develop ontology to formally and explicitly represent the domain (e.g., 
contaminant hydrogeology) knowledge.   Using OWL and RDF, contaminant hydrogeology on-
tology (CHO) is developed to manage hydrological spatial data for Georgia, USA.  CHO is a 
conceptual computer model for the contaminant hydrogeology domain in which concepts (e.g. 
contaminant, aquifer) and their relationships (e.g. pollutes) are formerly and explicitly defined.  
Cyberinfrastructure for exposing CHO and datasets (i.e., CHKb) as Linked Data on the Web is 
developed.  Cyberinfrastructure consists of storing, managing, querying, and visualizing CHKb 
that can be accessed from URL: cho.gsu.edu.   
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  CHAPTER 1: Introduction 
1.1 Background 
The growing data in databases on distributed, autonomous, and heterogeneous nodes is 
creating a challenge for rapid access to necessary data.   This boom in data is resulting from a lot 
of automated instruments that are collecting geochemical data from a groundwater well in real 
time or at an incremental time period. This has resulted in large data archives – referred to as Big 
Data. In most cases, access and visualization of this Big Data can be time consuming and incom-
plete because of poor data management and architecture that results in greater time spent in dis-
covering data and maintaining data across heterogeneous networks.  Other times, some datasets 
are not checked in research projects because of the complexity in acquiring/integrating datasets 
or quite simply knowing the existence of the datasets.  One solution to this problem is to develop 
ontologies that manage the knowledgebases and facilitate seamless integration with other 
knowledgebases that have integrated with other ontologies according to the Linked Data princi-
ples.   
Ontologies are conceptual knowledge models that represent scope-defined domains (e.g. 
Contaminant Hydrogeology) in which concepts (classes, e.g. Contaminant, Aquifer), their rela-
tionships (properties, e.g. contaminates), and constraints are explicitly defined using the OWL1 
language constructs.  Hence, the meaning (semantics) of the domain is defined in a language that 
a computer can understand.  Developed ontologies are used to manage triple-stores, which are 
                                                          
1 OWL – Web Ontology Language 
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databases that have been converted, using wrappers (e.g., Protégé’s2 DataMaster3), from RDB4 
into structured data (RDF5 model) that can be processed and understood by machines.   Further-
more, utilizing Reasoners (e.g., Pellet), additional information can be inferred from the existing 
data, and this is knowledge that we would not know until one (i.e., geologist) manually pro-
cessed the data, which in reference to Big Data would be a long time whereas the computer can 
process these datasets in a matter of minutes or hours depending on the size of the datasets.   In 
other words, ontologies use databases to gain more information from the stored data, and ontolo-
gies allow clients to query (e.g., SPARQL6) ontology managed databases (knowledgebase) with 
much greater precision and efficiency.  Ontologies facilitate knowledge discovery. 
Furthermore, ontologies are flexible, which means that an ontology can be quickly modi-
fied to accommodate a new class or property, whereas databases depend on complex program-
matic relationships amongst the rows and columns that have to be reengineered to reflect any 
changes to the schema.  In addition, ontologies are reusable, which means that one can extend 
the existing ontology and specialize it into a more specific domain.  Plus, ontology managed tri-
ple-stores utilize the power of SQL servers, which makes them scalable and efficient at serving 
data such as the current relational databases.  Since ontologies have hierarchical schemas, this 
makes them easy to integrate with other datasets by utilizing the owl:sameAs constructor, which 
according to the Linked Data principles, facilitates data integration across the Semantic Web7.  
                                                          
2 Protégé – Ontology editor 
3 DataMaster – a plugin for Protégé editor that allows for conversion of Relational Database (RDB) to 
RDF 
4 RDB – Relational Database 
5 RDF – Resource Descriptive Framework 
6 SPARQL – SPARQL Protocol and RDF Query Language 
7 Semantic Web – technology that allows machine to understand the structured information that is on the 
Web 
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Therefore, ontologies are a better choice for managing data since they facilitate knowledge dis-
covery, flexible environment, reusability, and scalability.  This makes the ontologies valuable 
tools in managing and distributing data across autonomous and heterogeneous networks.   
1.2 Objective 
The objective of this thesis project is to provide the necessary cyberinfrastructure for easy 
access and visualization of the hydrogeological data within the state of Georgia by the general 
public, and to provide the means for experts to query the data using sophisticated queries that are 
available via SPARQL.  This objective is accomplished by organizing the task into five steps de-
scribed in the following paragraphs. 
First, develop Contaminant Hydrogeology Ontology (CHO) by extending SWEET8 ter-
minology, which is developed using Protégé 4.3 editor.  CHO is a conceptual knowledge model 
for the contaminant hydrogeology domain in which concepts (classes, e.g. Contaminant, Aqui-
fer), their relationships (properties, e.g. contaminates), and constraints are defined using the 
OWL constructs – from this point all discussed classes (UpperCamelCase) and properties (low-
erCamelCase) will be written in Arial font.   
Second, gather hydrological data for state of Georgia that is prepared and stored in a 
MySQL database.  The data for state of Georgia that are used are the following: hazardous site 
inventory (HSI) from GA EPD, groundwater well data from USGS, Landfill data from GA 
Clearinghouse, water quality data from EPA’s STORET, water quality standards from EPA, 
leaking underground storage tanks (LUST) from GA DNR, surface and subsurface water bodies 
                                                          
8 SWEET – Semantic Web for Earth and Environmental Terminology,  
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from USGS, and specific capacity and aquifer pumping tests from USGS.  MySQL database con-
taining the previously listed data is integrated with Protégé 3.4.8 editor’s DataMaster Plugin, 
which allows for the conversion of data into RDF structured dataset and creation of an RDF 
dump. 
Third, set up a Web server that would be hosted from http://cho.gsu.edu.  The RDF dump 
is uploaded into a Virtuoso9 triple store (i.e. quadstore).  CHO becomes Contaminant Hydrogeol-
ogy Knowledge base (CHKb) once the data from the quadstore instantiate (i.e., represent) classes 
and properties from CHO.  Then, for data access, CHKb is exposed via SPARQL endpoint and 
iSPARQL.   The Faceted Browser is provided for querying data using text, entities, or Uniform 
Resource Identifier (URI). 
Fourth, deploy WebProtégé 10 from http://cho.gsu.edu server, which provides access for 
domain experts to log onto using OpenID or a user created account so that they can contribute to 
the knowledge model of CHO.  In addition to WebProtégé, CHO is uploaded onto Knoodl11 so 
that other domain experts may join the Hydrogeology community and contribute to the 
knowledge in CHO.   
Fifth, develop CHOmobile, which consists of Google Maps™ Engine for visualizing the 
data from the CHKb. Contact page is provided with an embedded Twitter timeline, which allows 
users to submit questions and feedback quickly, and Twitter provides the necessary exposure for 
the project on the social media, which in theory would boost interest in the project and raise 
awareness about the project.   
                                                          
9 Virtuoso - http://virtuoso.openlinksw.com/ 
10 http://protegewiki.stanford.edu/wiki/WebProtege 
11 http://knoodl.com/ 
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In the following chapter, a review of select previous ontology work that was done in the 
Geosciences community is provided.  This will serve as the building blocks for this thesis pro-
ject.  Furthermore, a review of common technologies that are used in designing, developing and 
deploying ontologies onto the Web is provided. 
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CHAPTER 2: Review of ontology, Semantic Web technologies, and existing select on-
tologies 
2.1 Ontology 
2.1.1 What is ontology? 
Ontology is conceptual knowledge model for a scope-defined domain in which concepts 
(classes, e.g. Contaminant, WaterBody), their relationship (properties, e.g. contaminates), 
and constraints (attributes, e.g. acidic water has pH < 7.0) are defined explicitly and clearly using 
OWL constructs that a computer can understand [Chou et al., 2010] [Yu, 2011] [Hebeler et al., 
2009].  Ontology is a term adopted from philosophy in which ontology is a “systematic account 
of Existence,” in which the concepts and relationships are defined based on existence (Gruber 
1993). In sciences, the addition of constraints in a knowledge model creates a more controlled 
environment that can be used to perform specific tasks, which results in a use-case (practical) on-
tology [Nasrolahi et al., 2009].    
Ontology can be a difficult concept to grasp, so to clarify, there are three things that one 
needs to know about ontology.  First, ontologies are domain specific and scoped, which means 
that each ontology represents a small area of a discipline such as contaminant hydrogeology, 
which is a sub-discipline of larger field of hydrogeology, which is itself a sub-discipline of geol-
ogy.  Second, each ontology contains a set of terms (classes) and relationships amongst these 
terms.  For example, ‘aquifer’ and a ‘confined aquifer’ are terms in the hydrogeology field (do-
main), and confined aquifer is a ‘type of’ aquifer.  The ‘type of’ translates into the subclassOf 
relationship between confined aquifer and aquifer; that is, a class represents a type.  The relation-
ships amongst the classes can be expressed in a hierarchical structure, in which a super-class 
(higher in the hierarchy) represents a general type (i.e. Aquifer) and classes that are lower in the 
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hierarchy,  represent more specific types (e.g. ConfinedAquifer or UnconfinedAquifer) (Figure 
3.1).  Basically, subclasses are going to entail (i.e., inherit) all the attributes and features of the 
superclass, but not the other way around.  Third, in addition to the ‘is-a’ or generalization-spe-
cialization relationship among classes, there are properties that link classes together, which de-
scribe different attributes for classes.  By defining the vocabulary that describes the classes and 
their relationships in a machine understandable syntax, an ontology can formally represent the 
knowledge of a domain.  The formalization of knowledge statements (i.e. facts) in an ontology 
modeling language (e.g. OWL) is the basic idea and principle behind building ontologies, mak-
ing them the backbone of the Semantic Web technologies that make the Linked Open Data 
Cloud possible (section 2.5). 
 By providing a model of part of the knowledge in a domain (e.g., contaminant hydrogeol-
ogy), an ontology can be reused and extended in other ontologies to build larger parts of the 
knowledge (e.g., hydrogeology), and [Simperl, 2009] concluded in her study that it is feasible to 
reuse an ontology.  For example, the ontology about the effects of the geothermal gradient and 
pressure on the water in aquifers can be reused in the contaminant hydrogeology ontology by 
adding extra classes (e.g. compressibility) and properties that relate the classes in the two ontolo-
gies.   As another example, a surface hydrology ontology, which models knowledge about sur-
face bodies of water, can reuse the contaminant hydrogeology ontology without having to rede-
fine the knowledge about contaminant hydrogeology.  Then they could extend the contaminant 
hydrogeology ontology so that it encapsulates the surface and subsurface, and this way the per-
son would not have to develop his/her contaminant hydrogeology ontology.   
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2.2.2 Benefits of ontologies 
The number of nodes (servers) that provide unstructured information or structured data 
related to geology has rapidly increased on the web, making it difficult to access the diverse, dis-
tributed textual information and data.  Search engines (i.e. Google) return probabilistic, keyword-
based search results, which provide numerous links to unwanted sources or datasets leaving it to 
the user to process or decide if the returned information is relevant to his/her search.   This has 
become an increasing problem of the current Web, in which most data is published in HTML for 
human consumption and the data in HTML although processable cannot be understood by the 
computer.   For example, the Google Search engine cannot know the fact that the pressure in the 
water table of unconfined aquifer is equal to the atmospheric pressure unless it is stated in a ma-
chine understandable way in an ontology.  To resolve the problem, there is a movement towards 
the Semantic Web, in which computers would be able to process and understand vast amount of 
data from autonomous and distributed nodes on the Web and extract relevant, knowledge-based 
information.  Computers are required to know the meaning of the information and data that a 
user is searching for on the Web.  For example, after the contaminant hydrogeology is available, 
if a user searches for locations of leaking underground storage tanks (LUST) in Georgia, the 
computer (software agent) would know that the user is referring to solute leaking underground 
storage tanks in the state of Georgia, and finds all the relevant available records of leaking USTs 
in Georgia.   
In order for the search engines to retrieve results that pertain to exact specifications of the 
user, one has to develop a knowledge-based model (ontology) for each domain (field) so that 
computer would have the necessary knowledge to process and understand the meaning of data 
for a specific field (e.g. contaminant hydrogeology).  Furthermore, knowledge-based models that 
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are based on ontology languages (e.g. OWL) would be able to make inferences, through reason-
ing, about user’s queries, and that is not available in the relational database.  For example, if the 
user is looking for leaking USTs in Georgia, the computer would ‘know’ that leaking UST has 
solutes that are leaking into groundwater, and solutes have maximum concentration limit (MCL); 
therefore, the user would be able to extract useful information from a simple query in a search 
engine.  
Basically, advantages of an ontology based on studies by [Yu, 2011], [Simperl, 2009], 
[Raskin and Pan, 2005], [Babaie, 2011], and  [Hebeler et al., 2009] are as follows:  
 Ontologies can provide a common operating model (i.e., schema) among re-
searchers for distributing information across autonomous and heterogeneous sys-
tems. 
 Ontologies can provide metadata that is uniform throughout the diverse systems 
using the same ontology.  
 Ontologies can be reused and extended in other domains, which will help with the 
interoperability of the new systems.   
 Ontology’s inference rules make large-scale data processing possible, which will 
lead to greater knowledge discovery. 
These advantages make ontology an ideal means for integrating datasets across autono-
mous and heterogeneous networks for knowledge and information sharing and discovery.  Ontol-
ogy can help analyze and visualize large datasets consisting of data from multiple sources that 
are integrated by a common terminology according to the linked data principles. SWEET ontolo-
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gies (section 2.5) have been developed by NASA to serve as a top hierarchy ontology, which sci-
entist can extend for their specialized ontologies in their sub-domains, which would create a con-
sistency in vocabulary usage throughout the scientific community.   
2.2 Designing, developing and editing ontologies 
2.2.1 Designing ontologies 
The design of an ontology begins with the knowledge capture of the domain that the on-
tology is intended for.  The knowledge capture should be attained from textbooks, peer reviewed 
articles, or engineering domain handbook.   According to [S-H Hsieh et al., 2011], engineering 
domain books are the best source because the domain knowledge is already organized by catego-
ries and sections.  Knowledge capture is written in competency sentences that include subject, 
predicate and object (e.g., Aquifer transmits Water) so that the translation process into UML 
and OWL/RDF will be achieved more efficiently.   Once the knowledge capture is complete and 
refined, Unified Markup Language (UML) is used to create visual diagrams of the captured 
knowledge by applying Altova’s UModel12, IBM’s Rational Rose13, IBM’s Rational Rhapsody14, 
or other UML developing applications.  Visualizing the captured knowledge with UML dia-
grams, helps in identifying additional relationships among concepts.   Hence, knowledge capture 
and UML diagrams complement each other.  Developed UML diagrams are used as blueprints 
for developing an ontology.  For example, Figure 2.1 shows a UML diagram’s class hierarchy 
for BrittleDeformation class in the BM2KB15 ontology, which was developed using Rational 
Rose [Babaie et al., 2013]. In this example, only isA relationship is shown among the classes, 
                                                          
12 http://www.altova.com/umodel.html 
13 http://www-03.ibm.com/software/products/us/en/ratirosefami 
14 http://www-03.ibm.com/software/products/us/en/ratirhapfami/ 
15 Brittle Microstructure and Mechanics Knowledge Base 
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and an example of a subject, predicate, and object statement that is used in creating part of this 
diagram is Fracturing isA BrittleDeformation.   
 
Figure 2. 1: UML diagram for BrittleDeformation class in BM2KB [Babaie et al., 2013] 
 
2.2.2 Programing languages for developing ontologies 
2.2.2.1 RDF/XML 
Resource Descriptive Framework (RDF) is an ontology language for representation of 
metadata and information about resources on the Web using precise formal vocabularies for ac-
cess and use over the World Wide Web (WWW) [Pulido et al., 2006].  RDF and RDFS (RDF 
schema) provide a basic foundation to the higher level semantic language (Web Ontology Lan-
guage, OWL).  RDF is a standard that was published by the W3C [Pulido et al., 2006].  More 
importantly, RDF can be used to represent metadata and information in a way that “computer ap-
plications can use and process in a scalable manner” [Yu, 2011].  Hence, RDF is the building 
block of the Semantic Web.    
When developing an ontology, there are two rules about RDF to keep in mind.  First rule 
states that “knowledge (or information) is expressed as a list of statements, each statement takes 
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the form of subject-predicate-object, and this order should never be changed” [Yu, 2011].  These 
statements are called triples (Figure 2.2) since they always consist of the three components: sub-
ject-predicate-object.  Each triple represents a single fact (e.g. Aquifer has Permeability).  A 
collection of triples is called an RDF graph (Yu 2011).  RDF graph can be created from a data-
base in which each table identifier becomes a subject, each column identifier becomes a predi-
cate, and each cell value becomes the object.  For example, a table called ‘Aquifer’ (translated 
into an ontology as a class) may have a column called ‘porosity’ (translated into an ontology as a 
property), which for a specific row has a value 10% (translated into an ontology would be repre-
sented as an XSD type – defined in OWL section).  The triple (subject predicate object) is then: 
Aquifer porosity 10%.  RDF graph allows for all the values in a database to be converted into 
triples (RDF statements), which is structured information that computers are able to understand 
applying the inference rules of the language.  In RDF, everything that a subject and object denote 
is called resource, and resources have a URI, which is a Uniform Resource Identifier.  The URI 
is only used to identify a resource unlike the URL (Uniform Resource Locator) that is also used 
to retrieve the resource [Yu, 2011].    
 
 
 
 
Figure 2. 2: Visual representation of the triple set. 
 
Second rule in RDF states that “the name of a resource must be global and should be 
identified by the Uniform Resource Identifier (URI)” [Yu, 2011].   A resource is anything (con-
crete or abstract) that the subject and object denote.  URI, which is an identifier for a resource, is 
Object 
Predicate 
            Subject 
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different from the uniform resource locator (URL), which is used to locate a resource (e.g. home 
page) on the Web. 
In addition to being able to assert statement in RDF, inference is possible in RDF.  Infer-
ence is the derivation of other information from a set of stated (asserted) information.  For exam-
ple, if a class is created for an unconfined aquifer as a subclass of aquifer, then the computer 
knows that the unconfined aquifer has the same attributes as the aquifer (i.e. hydraulic conductiv-
ity, transmissivity, and storativity).  When a knowledge base is queried, substantial amount of 
additional information is inferred from the asserted statements in the underlying ontology by rea-
soning.  RDFS is able to perform a limited set of complex semantic expressions (i.e. equivalent 
class, union, restrictions…), which are complemented by the RDFS and OWL that is discussed 
in the next section.   
2.2.2.2 OWL 
Web Ontology Language (OWL) extends RDFS by adding new constructs that allow for 
better expressiveness, and facilitate interoperability among distributed resources.  OWL is a 
more superior ontology language because it allows to develop better applications that have much 
stronger reasoning ability [Yu, 2011] [Pulido et al., 2006] [Horrocks et al., 2003].  Some of the 
major advantages of OWL over RDFS include OWLs ability to use XSD data types, define com-
plex classes with Boolean combinations, define properties and sub-properties, define classes or 
properties as equivalent, allow for cardinality constraints, set classes as instances, and allow im-
porting other ontologies. 
Moreover, OWL allows for addition of new information to knowledge base without falsi-
fying previous conclusions.  OWL has three species: OWL-Lite, OWL DL, and OWL Full, and 
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in Protégé one can select specie that they want to use.  Based on [Horrocks et al., 2003] [Pulido 
et al., 2006] [Yu, 2011], these three species (dialects) have different limitations and restrictions 
on classes, and these limitations and restrictions are explained respectively.  OWL-Lite supports 
class and property hierarchies and simple restrictions, allowing us to develop thesauri and simple 
ontologies, but some constructs (i.e. owl:hasValue, owl:disjointWith, owl:unionOf, owl:com-
plementOf, owl:oneOf, owl:minCardinality, owl:maxCardinality, and owl:equivalentClass) 
are not allowed in OWL-Lite.  OWL DL is a decidable version of OWL Full, with some limita-
tions (i.e. owl:imports cannot import an OWL-Full ontology and for the importing ontology to 
remain an OWL-DL ontology). OWL Full has no limitations, however, it is not decidable.    
2.2.2.3 SWRL  
Semantic Web Rule Language (SWRL) is a combination of  Web Ontology Language 
(OWL) sublanguage profiles (e.g., OWL DL or OWL Lite) with Rule Markup Language (RML) 
[Horrocks et al., 2004] [Mei, 2006].  SWRL is a language developed for creating rules in ontolo-
gies that would allow them to express more complex relationships among classes and properties 
[Horrocks et al., 2004].   Each of the rules consist of an antecedent atom and a consequent atom, 
in which the antecedent is verified and if true then the consequent is satisfied.  Atom is an ex-
pression that can be written in the form a C (x), P (x, y), or greaterThan (x, y) in which C is a 
OWL class, P is a OWL property, and x and y are variables or class individuals.  For example, 
Table 1.1 shows a SWRL rule that is created for AlkalineSample in which the antecedent is 
made of two atoms that yields a consequent with one atom.  First atom consists of a ph.PHvalue 
property that has x and y variables, which are the individual (?x) and the pH value for the indi-
vidual (?y).  Second atom, checks if the value from variable y is greater than 7.0.   If the previous 
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condition is true, then the consequent atom containing haveAlkalineSample property will clas-
sify the individual x as an individual of class AlkalineSample because haveAlkalineSample is 
the predicate for the AlkalineSample class. 
Table 2. 1: SWRL rule for the AlkalineSample class. 
AlkalineSample ph.PHvalue(?x, ?y), greaterThan(?y, 7.0) -> haveAlkalineSample(?x, true) 
 
2.2.3 Editors for developing ontologies 
Some of the editors that are available for domain experts to use for the development of 
ontologies are Protégé16, Swoop17, or SemanticWorks18, which can be installed on a local com-
puter, hence, platform dependent [Gennari et al., 2003; Aditya Kalyanpur et al., 2006; A 
Kalyanpur et al., 2006].  These editors allow the user to focus on the semantics of the ontology 
instead of troubleshooting mistakes in the typed code if they manually typed the code in 
OWL/RDF.  In addition, these editors have developed tools that check the ontology if it is well 
written and sound, and if there is an issue, the application will throw an error. 
For example, Protégé editor allows one to create classes, properties, restrictions among 
other constructs using the graphic user interface (GUI) of Protégé.  Figure 2.3 shows a screen 
shot of Protégé’s Class Tab, indicated by dashed red rectangle.  In this tab, classes for the ontol-
ogy are displayed in the red rectangle along with all the class attributes in the orange square.  
Blue rectangle shows the ontology’s source code rendered in RDF/XML.  Yellow square shows 
the algorithms for the SWRL Rules that are created for the ontology.  Green rectangle shows the 
metrics of the ontology that include the number of triples (i.e., axioms) among other statistics of 
                                                          
16 http://protege.stanford.edu/ 
17 http://code.google.com/p/swoop/ 
18 http://www.altova.com/semanticworks.html 
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the ontology.  Additional tabs for object properties, datatype properties, and individuals (i.e., in-
stances) are available in the editor, which has a similar view as the class tab. OwlViz and Onto-
Graph are visualization tools for the ontology.  Reasoner can be accessed from the Reasoner 
menu, where the type of reasoner (e.g., Pellet, HermiT 1.3.8, or FaCT++) can be selected and in-
itiated, which will check the consistency of the ontology and show the inferences that are cre-
ated. 
 
Figure 2. 3: Screen shot of Protégé editor. 
 
In addition to platform dependent editors, there are Web based editors such as WebPro-
tégé19 and Knoodl20, which allow a user to create an ontology on the Web that will be available 
for others, who are part of the community, to contribute to the ontology; as a result, this stimu-
lates a more collaborative environment for developing ontologies.  More importantly, this allows 
for knowledge sharing among domain experts.  Previously developed ontologies using platform 
                                                          
19 http://protegewiki.stanford.edu/wiki/WebProtege 
20 http://knoodl.com/ui/home.html 
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dependent editors can be uploaded into WebProtégé or Knoodl and made available to the com-
munity online, so the Web based editors do not limit the user to developing ontologies using 
Knoodl or WebProtégé only – Web based editors are flexible.  Figure 2.4 shows a screen shot of 
Knoodl in which Classes are displayed on the right, and the menus allow for one to switch to dif-
ferent views in Knoodl, and WebProtégé will be discussed in Chapter 8. 
 
Figure 2. 4: Screenshot of Knoodl. 
 
In addition to the tools that editors come with for checking consistencies of ontologies, 
online Web tool, RDF validator21, has been developed by the World Wide Web Consortium 
(W3C) to resolve syntax and semantic issues with the RDF and OWL code.  The RDF validator 
allows the user to input his/her code into the document window, which will then be parsed.  If 
the code has an error, then the line containing the error will be indicated, and the user can correct 
the code and parse the code again.  Screen shot of RDF validator is shown in Figure 2.5.   
 
                                                          
21 http://www.w3.org/RDF/validator 
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Figure 2. 5: Screen shot of the RDF validator provided by the W3C. 
 
2.3 Applications for developing a knowledgebase 
As discussed earlier, OWL and RDF statements are composed of subject, predicate, and 
object, which make up a triple.  Storage engines that store large quantities of triples are called 
triple-stores [Liu et al., 2011].  Initially, data from databases are converted into RDF using wrap-
pers such as: Protégé’s DataMaster22, Relational Databases to Ontology Transformation Engine 
(RDOTE23), or Virtuoso’s R2RML24 [Nyulas et al., 2007] [Vavliakis et al., 2013].  For example, 
                                                          
22 http://protegewiki.stanford.edu/wiki/DataMaster 
23 http://sourceforge.net/projects/rdote/ 
24 http://www.openlinksw.com/dataspace/doc/dav/wiki/Main/VirtR2RML 
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Protégé’s DataMaster is connected to a MySQL database via JDBC driver, and the schema and 
data from MySQL is imported into Protégé for further modeling [Nyulas et al., 2007] [Ruh et al., 
2001].  Once the datasets are converted into RDF, triples are uploaded and stored in triple-stores.  
Some of the industry leading triple-stores are Virtuoso25 developed by OpenLink, OWLIM26 de-
veloped by Ontotext, Stardog27 developed by Clark Parsia, Oracle Spatial and Graph28  devel-
oped by Oracle, open-sourced Jena API, and others.  Triple-stores vary in the speed the triples 
are loaded and the quantity of triples that can be managed by the applications, which is discussed 
in a study by [Liu et al., 2011].  All the mentioned triple-stores vary in features, and some of the 
variations are discussed in Chapter 9 in reference to this project.   
After the triple-store is setup and data uploaded, then an ontology (i.e., developed using 
methods from sections 2.2) is integrated with the triple-store and used to manage the knowledge 
of the triple-store.  When using Virtuoso’s Universal server, ontology is integrated with the triple 
store by uploading the ontology into a triple store since the ontology is an OWL/RDF schema, 
which is an RDF graph.  Recalling from section 2.1, an ontology is a knowledge model, and an 
ontology defines the relationships among the entities within the triple store, which transform a 
triple store into a knowledgebase, and improve the retrieval of the queried data [Simperl, 2009] 
because additional terms that can be queried exist based on the fundamental semantics that has 
been generated by the ontology and reasoners processing the ontology [Raskin and Pan, 2005].   
Basically, knowledgebase is a triple-store that is managed by an ontology, in which triples in-
stantiate the ontology.  Most of the triple store applications provide some type of inference rules 
                                                          
25 http://virtuoso.openlinksw.com/ 
26 http://www.ontotext.com/owlim 
27 http://stardog.com/ 
28 http://www.oracle.com/technetwork/database-options/spatialandgraph/overview/index.html 
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such as SWRL, Pellet, and in some cases proprietary reasoners that allow for greater knowledge 
discovery within the data stored in a triple store [Allemang and Handler, 2008].    
Knowledgebase is queried by SPARQL, which stands for SPARQL Protocol and RDF 
Query Language [W3C, 2008]. SPARQL is the standard for querying RDF data [Hawke et al., 
2013] [Punnoose et al., 2013].  Furthermore, SPARQL is used for querying and manipulating 
RDF graph content that is served on the Web from RDF stores, i.e., triple-store [Hawke et al., 
2013].  SPARQL Endpoint is a Web service that is developed based on the principles of Service 
Oriented Architecture (SOA) [Juric et al., 2007].  Many of the knowledgebase applications that 
are developed have some type of GUI (e.g., drop down boxes) for the users to use in querying 
the knowledgebase so that the user does not require programmatic knowledge of SPARQL as in 
the developed Web service for the SAFOD BM2KB by [Babaie et al., 2013], which will be dis-
cussed in section 2.5. 
2.4 Linked data interface 
All the triples from knowledgebase consist of subject, predicate, and object that are iden-
tified using URIs.  URIs in a knowledgebase are typically long links consisting of port numbers 
and database names.  For example, this URI (http://localhost:8890/DSN_jdbc.mysql. //lo-
calhost.3306/CHO#aquifer) is automatically generated by Protégé when importing data from a 
MySQL database, and there is an option to set Protégé to allow the user to create a custom URI 
(e.g., http://geospatial.gsu.edu/cho/Aquifer.owl#aquifer).  In both examples, the URIs represent 
the same resource; however, if the resource is accessed on the Web using the example URIs, the 
result will be a 303 Error, which is an error for redirects and content negotiation, because the 
URIs are not dereferenceable [Heath and Bizer., 2011] [Cyganiak and Bizer., 2011].   Derefer-
enceable URI is a mechanism for retrieving resources using the internet protocols such as the 
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HTTP.  Most data that is published on the Web is not dereferenceable; as a result, this creates a 
challenge in integrating homogenous data services.  However, the data can be made dereference-
able by applying a Linked Data Interface, which is a service that rewrites URIs by appending 
sections of the URI that are not necessary (e.g., append http://geospatial.gsu.edu/cho/ Aqui-
fer.owl in the aquifer resource example) and replacing them with a domain URI for the database 
or service that is serving these resources [Cyganiak and Bizer., 2011].  Also, see pages 11 and 12 
of [Heath and Bizer., 2011] and page 370 of [Hogan et al., 2011] for thorough explanation of 
dereferenceable URIs.  Virtuoso’s software has the capability to create rules for rewriting URI so 
that they would be dereferenceable.   In addition, Pubby29 is available for creating Linked Data 
Interface in services that are run by applications that do not have the capability of rewriting 
URIs.   
Pubby is a Java implemented application for creating a Linked Data interface for 
SPARQL Endpoints [Cyganiak and Bizer., 2011].  Pubby handles the content negotiation and re-
directs among the URI that is used to search on the Web and the URI that is within a dataset that 
a SPARQL queries [Cyganiak and Bizer., 2011].  Figure 2.7 shows a schematic of how Pubby 
works.  RDF data sources that are served as Linked Data, would be more accessible and easier to 
integrate other services with, which would lead to knowledge discovery because data would be 
used that otherwise might not have been known about.   
                                                          
29 Pubby-Linked Data Interface: http://wifo5-03.informatik.uni-mannheim.de/pubby/ 
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Figure 2. 6: Diagram of how Pubby is integrated with a triple-store [Cyganiak and Bizer., 2011] 
 
2.4.1 Linking Datasets 
Published Linked Data can be integrated with other Linked Data using OWL sameAs or 
EquivalentClass to create equivalence among same resources (e.g., Place), which would be 
used as the basis for integration [Becker and Bizer, 2009].  For example, one Linked Data service 
that provides data for hazardous sites, which are a Place(s) that has a location in Latitude and 
Longitude coordinates can be made equivalent to the DBpedia’s Place class so that all data that 
DBpedia has about Places for given location will be associated with hazardous sites. By this pro-
cess, Linked Data becomes a Web of interconnected data based on relationship, which will pro-
mote further knowledge discovery [Becker and Bizer, 2009].  This has been the force behind the 
movement of Linked Open Data Cloud (LODC), which is discussed in section 2.5.     
2.4.2 Validating Linked Data 
In addition to RDF validators, there are Linked Data validators such as VAPOUR30 that 
check the validity of the Linked Data that is published.  VAPOUR is based on the current best 
                                                          
30 http://validator.linkeddata.org/vapour 
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practices as defined by Linked Data principles31, the Best Practice Recipes32, and Cool URIs33.  
VAPOUR checks the URI’s redirects and content negotiation; basically, VAPOUR checks if the 
URI is dereferenceable (Figure 2.7).  URI is dereferenceable only if the given URI can be re-
trieved (e.g., in a form of a Web page) when searched for; otherwise, an error 303 is returned.  
 
Figure 2. 7: Screen shot of VAPOUR Validator. 
 
2.5 Existing ontologies 
2.5.1 SWEET ontologies 
Semantic Web for Earth and Environmental Terminology (SWEET)34 ontology is devel-
oped by a team lead by Raskin at NASA’s Jet Propulsion Lab.  SWEET is an upper-level ontol-
                                                          
31 http://www.w3.org/DesignIssues/LinkedData.html 
32 http://www.w3.org/TR/swbp-vocab-pub/ 
33 http://www.w3.org/TR/cooluris/ 
34http://sweet.jpl.nasa.gov/ 
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ogy for sciences such as the Basic Formal Ontology (BFO)  and Descriptive Ontology for Lin-
guistic and Cognitive Engineering (DOLCE) are top-level ontologies, in which they can be ap-
plied to any discipline because of their high-level of neutrality [Raskin, 2004] [Grenon, 2003] 
[Gangemi et al., 2002] [Babaie, 2011].    SWEET was initially developed with eight general top-
level concepts: Representation.owl, Process.owl, Phenomena.owl, Realm.owl, State.owl, 
Matter.owl, HumanActivities.owl, and Quantity.owl. SWEET was developed with a purpose 
of having domain experts extending SWEET for their specific task/purpose [Raskin, 2004].  As a 
follow up, [Raskin and Pan, 2005] developed a semantic search tools that provided additional 
results based on the semantics of the query.  Now, updated SWEET contains nine top-level con-
cepts (Figure 2.8), with the ninth concept being Relation.owl.   
The general scope of SWEET ontologies focuses only on identifying terminology within 
domains and their immediate relationship to one another makes SWEET ontologies ideal starting 
points for ontology development.  By incorporating SWEET terminology, one’s ontology will be 
more reusable because of the common terminology that was used, and according to the study by 
[Simperl, 2009] study, ontology reuse is considered a better alternative than building an ontology 
from scratch.  For example, [Tripathi and Babaie, 2008] extended SWEET ontologies to include 
the  hydrogeology domain, which has been included in subsequent updated versions of SWEET.  
Another example, [Zhong et al., 2009] developed an ontology for fractures, which was the first 
of a kind in the Structural Geology domain, and their three core classes were extensions of 
SWEET ontologies.  [Hahmann and Brodaric., 2012] took a different approach in developing 
their hydro ontology, in which they extended the DOLCE foundational ontology.  DOLCE ontol-
ogy focuses on general concepts (e.g., PhysicalObject constitutedBy Matter), and Brodaric’s 
46 
goal was to develop a foundational hydro ontology by extending DOLCE, which is still in pro-
gress.  These foundational and domain ontologies are excellent at representing our knowledge in 
a computer understandable manner, but the three previously mentioned ontologies are not capa-
ble of performing a task or application, i.e. they are not use-case/contextual ontologies. In the 
next sections, use-case ontologies will be discussed.  
 
Figure 2. 8: Updated diagram of the 9 top-level concepts from SWEET [NASA, 2012] 
 
2.5.2 Hydroseek 
An ontology-aided search engine, Hydroseek35, was developed by [Beran and Piasecki, 
2009] to query multiple hydrological databases (e.g., EPA’s STORET) across autonomous and 
heterogeneous networks and display the data in a map-based browser.  This project marks the 
first use-case ontology that is discussed in this project.  SWEET ontologies were not used in the 
                                                          
35 Hydroseek search engine http://www.hydroseek.org 
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ontology development for Hydroseek because a greater control over the abstraction of the con-
cepts was necessary [Beran and Piasecki, 2009]. Therefore, they built a new knowledgebase 
with new concept names for the environmental domain with a OWL-Lite ontology at its core.   
The Jena API36 was used for Hydroseek ontology reasoning, and Microsoft Virtual Earth was 
used for displaying the geospatial data.   
2.5.3 Brittle Microstructure and Mechanics Knowledge Base (BM2KB) 
Babaie et al. [2013] developed a BM2KB ontology for the brittle microstructures in the 
faulted rocks.  This ontology was applied in the SAFOD project, in which the ontology was used 
to manage the data that was collected from the SAFOD core samples, which led to formation of a 
knowledgebase – data instantiated ontology [Babaie et al., 2013].  Cyberinfrastructure was de-
veloped for the BM2KB so that other scientists could have Web access to the knowledgebase and 
the ability to contribute new data to the knowledgebase.  Technology that was utilized in the de-
velopment of the ontology was OWL/RDF, which was done by applying a Protégé ontology edi-
tor, and Pellet reasoner was used to provide inference for the ontology.  Technology that was 
used for developing cyberinfrastructure included Jena, which provided the framework for the 
storage of triples for the knowledgebase, SPARQL, which was used to develop a graphic query 
interface, among other java web pages that were all deployed from Apache’s Tomcat [Babaie et 
al., 2013]. The BM2KB can be accessed from http://safod.gsu.edu:8080/safod.  BM2KB is a use-
case ontology that is developed with a single purpose/function, which is to manage the data col-
lected from the SAFOD core samples.   
                                                          
36 Jena API: http://www.hpl.hp.com/personal/bwm/rdf/jena> 
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2.5.4 DBpedia 
DBpedia37 is the knowledgebase that has been created from Wikipedia by extracting all 
the concepts from Wikipedia into a machine readable, processable, and understandable RDF 
graph.  The resulting knowledgebase from the Wikipedia concept extraction contained 2.6 mil-
lion entities at the time of [Bizer et al., 2009] study, and discussed in [Heath and Bizer, 2011] 
book.   DBpedia knowledgebase contains 3.1 million links to external Web pages; more im-
portantly, DBpedia contains 4.9 billion RDF links into other Web data sources [Bizer et al., 
2009].  Virtuoso Universal server was used in developing the cyberinfrastructure for the DBpe-
dia (Figure 2.9) that allows DBpedia to automatically extract new data from Wikipedia.  After 
DBpedia was developed, additional ontologies were built by integrating (linking) their concepts 
with the DBpedia concepts using OWL’s sameAs or EquivalentClass constructs according to 
the Linked Data principles discussed in the section 2.4.  This led to a rapid growth of number of 
knowledgebases integrating with the DBpedia knowledgebase, which led to the formation of the 
Linked Open Data Cloud (LODC) (Figure 2.10).   
 
Figure 2. 9: Cyberinfrastructure of DBpedia [Bizer et al., 2009]. 
                                                          
37 http://dbpedia.org/About 
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Figure 2. 10: Linked Open Data cloud diagram as of September 2011 [Cyganiak and Jentzsch., 2011]. 
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One of the applications that was developed as a result of DBpedia project is DBpedia 
Mobile that is a location-aware client that can access all the spatial resources from DBpedia and 
other knowledgebases that are integrated with DBpedia and display them on a map [Bizer et al., 
2009] [Becker and Bizer, 2009].  DBpedia and DBpedia Mobile are a demonstration of what can 
be achieved with an ontology, and being able to view the DBpedia and other integrated 
knowledgebase data from a mobile device is a great achievement.  
2.7 Summary and outline of this thesis 
This literature review provided an in depth survey of the technology that is used in the 
ontology and knowledgebase development.   More importantly, the literature review provided a 
thorough review of some of the past work that have been done with the SWEET ontologies, Hy-
droseek, and BM2KB.  Work on DBpedia project and the formation of LODC is a glimpse of the 
type of potential that Earth and Environmental Sciences could achieve as a result of adopting on-
tologies for their database management and adopting a common terminology for the schemas 
(e.g. SWEET ontologies that are already developed).  Progress is gradually being made towards 
that goal, but more time will take before something like, for example, SWEET based Linked 
Data Cloud can be developed.  In the meantime, I am making my contribution to the Earth and 
Environmental Science community by developing a Contaminant Hydrogeology Ontology 
(CHO) by extending SWEET ontologies, and the cyberinfrastructure for exposing the resulting 
Contaminant Hydrogeology Knowledgebase (CHKb) on the Web. 
In this thesis project, contaminant hydrogeology ontology (CHO) for the contaminant hy-
drogeology domain is developed by a combination of both Protégé 3.4.8 and Protégé 4.3. Also, 
WebProtégé and Knoodl is used to make the ontology available on the Web
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so that other experts would have access to the ontology and they would be able to edit the ontol-
ogy.  Virtuoso Universal Server is used as a repository for the triples that are generated from the 
conversion of select Georgia datasets, and CHO is submitted to Virtuoso as the schema for the 
triple-store – forming the Contaminant Hydrogeology Knowledgebase (CHKb).   Access to 
CHKb can be provided to users who would be able to submit their data to the triple-store.  
SPARQL Endpoint and Faceted Browser are provided for querying the CHKb, and Google 
Maps™ Engine is used for visualizing the data.  
The following chapters in this thesis are organized according to Figure 2.11.  Chapter 3 
covers the knowledge capture for the contaminant hydrogeology domain.  Chapter 4 explains and 
provides examples of how the captured knowledge is expressed and converted into OWL.   
Chapter 5 discusses the design of Contaminant Hydrogeology Ontology (CHO) using IBM’s Ra-
tional Rhapsody to develop UML diagrams for the captured knowledge from Chapter 3.  
Chapter 6 presents the procedure and results from the setup of MySQL database for stor-
age of all dataset that were gathered and processed; in addition, MySQL database is integrated 
with Protégé 3.4.8 for the conversion of datasets to micro-ontologies. Chapter 7 comprehensively 
presents the procedure and results for development of CHO using Protégé 4.2 and integration of 
CHO with 25 ontologies along with development of SWRL rules that enrich the relationships 
among classes in CHO.   Chapter 8 provides cyber infrastructure of implementing the CHO and 
its datasets onto the web along with visualizing the datasets using Google Maps.   Figure 2.5 is 
referred to throughout the following chapters as a reference point. 
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Figure 2. 11: Flow chart model for Contaminant Hydrogeology Ontology (CHO) project.   
 
 
 
 
 
 
 
 
 
 
53 
CHAPTER 3: Knowledge Capture for the Contaminant Hydrogeology Ontology (CHO) 
Contaminant Hydrogeology is a subdomain of hydrogeology that specializes in the con-
taminant transport in the subsurface.   Transport of contaminants in the subsurface is based on 
the physical and chemical properties of the contaminant and hydrologic parameters of geologic 
formations and fluids through which the contaminants are migrating.  In this chapter, the scope 
of the Contaminant Hydrogeology domain is defined as a conceptual model, which is qualitative 
and it is expressed using words, ideas, and figures [P A Hsieh et al., 2001].  Scope refers to the 
extent off one’s domain that is going to be modeled. In a sense, “scope” acts as a boundary for a 
domain, which makes modeling manageable by an ontologist.  Without defining the scope, de-
velopment of ontologies becomes extremely difficult because no matter how much you write you 
never reach a concluding point.  In the following sections, a brief review of hydrogeology in 
which major properties of aquifers are defined along with data that is collected when testing aq-
uifers.  Then, contaminants and their sources along with the main processes of contaminant 
transport are defined.  Various textbooks are used for the knowledge capture in this chapter be-
cause textbooks provide detailed overview of the domain, and peer reviewed articles are used to 
cover some of the more specific subjects.  This approach is similar to [S-H Hsieh et al., 2011] 
approach in which Hsieh used engineering books to extract the knowledge capture. The 
knowledge capture from this chapter will be refined in Chapters 4 and 5 by extracting subjects, 
predicates, and objects.  
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3.1 Basic hydrogeology 
3.1.1 Hydrological cycle 
Hydrological cycle (water cycle) represents the continuous movement of water through 
atmosphere, land, and subsurface.  Within the hydrological cycle, water can be found in three 
phases: vapor, liquid, and ice [Fetter, 2001; Hiscock, 2005; LaMoreaux et al., 2009].  Energy re-
ceived from the Sun powers the hydrological cycle as water evaporates from water bodies 
(oceans, lakes, and rivers) and soil.  As part of the water cycle, evaporated water molecules con-
dense around condensation nuclei in the atmosphere, and the condensed water falls as precipita-
tion back to the oceans and on land.  Precipitation recharges the surface water bodies and 
groundwater by the processes of runoff, infiltration, interflow, and baseflow [Ritter et al., 2006].  
The last three processes (infiltration, interflow, and baseflow) are related to the groundwater re-
charging the water bodies, and the rates of the recharge by these processes are determined by the 
geological formation that water has to flow through, which is discussed in more detail in the next 
two sections [Soliman et al., 1998].  
3.1.2 Groundwater system and aquifer system 
Under the influence of gravity, surface water infiltrates the subsurface through the pores 
and fractures, which are open spaces within a rock, sediments, and soils.  Porosity is a ratio of 
total volume of empty space in a material (geologic formation) to the total volume of the rock 
[Fetter, 2001; Stone, 1999].  There are two types of porosity – primary (empty space amongst the 
grains that remains after formation of rocks) and secondary (new open spaces created by means 
of fracturing or dissolution) [Fetter, 2001; Stone, 1999; Weight, 2008].  However, high porosity 
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alone does not result in the fluid flow, so there has to be some interconnection of the pores in or-
der for the water to infiltrate subsurface, which leads us to a term called permeability.  Permea-
bility is a measure of the media through which the water flows, and it characterizes the media’s 
network of interconnected conduits, which are necessary for the flow of fluid to occur 
[Domenico and Schwartz., 1998; Fetter, 2001; Ingebritsen et al., 2006].   Groundwater system 
consists of saturated zone below the water table (unconfined aquifer), capillary fringe, and the 
unsaturated zone (vadose zone) as depicted in Figure 3.1 [Alley et al., 1999].  Aquifers are geo-
logic formations that store and transmit economically significant amounts of water, and an aqui-
fer system is an extension of groundwater system that entails confining layers and confining aq-
uifers as depicted in Figure 3.2 [Bush et al., 2011; Fetter, 2001; Ritter et al., 2006; Weight, 
2008].  Confining layers impede the flow of water from unconfined aquifer into a confined aqui-
fer because the confining layers (i.e. shale) have very low permeability [Fetter, 2001; Ingebritsen 
et al., 2006]. 
 
Figure 3. 1: Diagram of groundwater system [Alley et al., 1999].  
56 
 
 
Figure 3. 2: Diagram of the aquifer system [Bush et al., 2011]  
 
3.1.3 Aquifer properties 
In this section, most of the concepts regarding the aquifer properties are discussed in 
qualitative terms (conceptual model), and the equations are used to support the concepts that are 
introduced in this sections.  Aquifers have properties such as: porosity (𝑛), thickness (𝑏), perme-
ability (𝑘), hydraulic conductivity (𝐾), discharge (𝑄), transmisivity (𝑇), hydraulic gradi-
ent (
𝑑ℎ
𝑑𝑙
), specific yield (𝑆𝑦), specific retention (𝑆𝑟), flow direction, and average linear veloc-
ity (𝑣𝑥).  In aquifers, water is transmitted under the influence of gravity, viscosity, and hydraulic 
gradient, which represents the loss of head over distance or potential energy over distance 
[Hiscock, 2005].  K defines the ability of a fluid to pass through a medium by accounting for 
both fluid properties (density, gravity, and viscosity) and solid properties (grain size, permeabil-
ity) of the media [Fetter, 2001; Weight, 2008].   K is a function of porosity, and the arithmetic 
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difference in porosity results in exponential difference in K, which varies over 13 measured or-
ders of magnitude, making it one of the most variable “constants” in geophysical nature accord-
ing to a table provided by [Hiscock, 2005], which was derived from the data provided by [Back 
et al., 1989; Freeze and Cherry., 1979].  Effective porosity (𝑛𝑒) is the interconnectedness of the 
available pores that allow for fluid movement.   If K values are different for all directions (𝐾𝑥 ≠
𝐾𝑦 ≠ 𝐾𝑧), then the medium is anisotropic, and K becomes a tensor (Kij).  On the other note, if the 
K values are the same in all directions (𝐾𝑥 = 𝐾𝑦 = 𝐾𝑧), than the medium is isotropic [Hiscock, 
2005]. 
 Darcy [1856] found out that one-dimensional flow in a pipe filled with sand is propor-
tional to the cross sectional area (A), the head loss along the pipe (dh), and inversely proportional 
to the flow length (l).  Darcy’s work became the Darcy’s Law shown in Equation 3.1. Equation 
3.2 shows the Equation 3.1 rewritten to account for the solid and fluid properties [Domenico and 
Schwartz., 1998]. 
𝑸 = −𝑲𝑨
𝒅𝒉
𝒅𝒍
 
Equation 3.1: Darcy’s Law 
𝑸 = −𝒌 ∗
𝝆𝒈
𝝁
𝑨
𝒅𝒉
𝒅𝒍
 
Equation 3.2: Darcy’s Law rewritten 
 In areas where geology is predominantly crystalline rock (e.g., Piedmont in Georgia), 
groundwater access depends on fractures.  Based on Snow’s Law, Equation 3.3 provides an ex-
pression for the hydraulic conductivity and permeability within fractures in which 𝜌𝑤 is the den-
sity of water, 𝑔 is the acceleration of gravity, 𝑏 is aperture of a fracture, and 𝜇 is the viscocity of 
water [Domenico and Schwartz., 1998; Paillet et al., 1987; Snow, 1968; Witherspoon et al., 
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1980].  According to the Cubic Law (Equation 3.4), to calculate the discharge (𝑄), Darcy’s Law 
is modified to include Snow’s Equation 3.3 [Domenico and Schwartz., 1998]. 
𝑲 =
𝝆𝒘𝒈𝑵𝒃
𝟑
𝟏𝟐𝝁
          𝒌 =
𝑵𝒃𝟑
𝟏𝟐
   
Equation 3.3: Hydraulic conductivity and 
permeability within fractures 
𝑸 = [
𝝆𝒈𝒃𝟐
𝟏𝟐𝝁
] ∗ 𝒃𝒘 ∗
𝒅𝒉
𝒅𝒍
 
Equation 3.4: The Cubic Law 
Aquifers have two functions: storing and transmitting water.  Aquifer’s ability to transmit 
water is measured by its transmissivity, which is a product of K and aquifer’s saturated thickness 
(b) (Equation 3.5) [Ingebritsen et al., 2006; Weight, 2008].  Transmissivity is “a measure of the 
amount of water that can be horizontally transmitted through a unit width by the full saturated 
thickness of the aquifer under a hydraulic gradient of 1” [Fetter, 2001].  Basically, aquifers with 
high T values will have high K values and the aquifers will be thicker, which result in a minimal 
effect from pumping water from the aquifer.  
𝑻 = 𝑲𝒃 Equation 3.5: Transmissivity 
Storage of an aquifer is the volume of the water that can be released per unit area and per 
change in head, which is defined by its storage coefficient or storativity (𝑆) that has dimension-
less units (Equation 3.6).  In order to calculate the storativity for unconfined and confined aqui-
fer, specific storage (Ss) needs to be determined, which was the focus of studies by [Cooper 
[1966]; Jacob [1940]], but specific storage will not be discussed in this section because it is out-
side the scope of this project. During pump/discharge, not all the water is released by aquifer, 
which means the volume of the pores is not equal to the volume of the water released, or specific 
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yield (𝑆𝑦).  This happens because aquifers retain some water in the pores, and this is called spe-
cific retention (𝑆𝑟), which is going to be greater in aquifers that have more silt and clay particles.  
On the other hand, aquifers with sand and gravel will have no (𝑆𝑟), which means the (𝑆𝑦) is 
equal to the  porosity (Equation 3.7) [Weight, 2008].  
𝑺 =  
−𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒓𝒆𝒍𝒆𝒂𝒔𝒆𝒅
−(𝑨𝒓𝒆𝒂 ∗ ∆𝒉)
 
Equation 3.6: Storage coefficient 
𝒏 = 𝑺𝒚 + 𝑺𝒓   Equation 3.7: Porosity 
Water retention in the pores is caused by adhesion and the attraction of water molecules 
to one another is cohesion, and this phenomenon is called capillarity [Meinzer, 1923b].  In the 
vadose zone (zone of aeration), the water that is contained is not subject to the hydrostatic forces; 
instead, the water is held in the pores by the molecular attraction i.e. electrostatic force (Equation 
3.8) [Fetter, 2001; Meinzer, 1923a].  Adhesion represents the water attraction to the grain (i.e., 
mineral surface), and cohesion represents the characteristic of water, which is hydrophilic.  Elec-
trostatic force is greatest at a close distance; hence, force is inversely proportional to distance as 
shown in Equation 3.8 [Kaufman and Anderson, 2010].  This explains why clay and fine grained 
sediments have enormous surface retention.  In Equation 3.8, q is charge, d represents the separa-
tion distance between the two charges, and 𝐾𝑐 is the Coulomb constant.   
𝑭 =  𝑲𝒄
(−𝒒) ∗ (+𝒒)
𝒅𝟐
 
Equation 3.8: Electrostatic Force 
Hydraulic head (h) is one of the most important measures in groundwater geology.  Hy-
draulic head is akin to energy (potential energy) as it flows from high potential energy (high h) to 
low potential energy (low h).  Head is equal to the sum of elevation (z) of water at a measuring 
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point and pressure head (Ψ) of water above that point (Equation 3.9) [Fetter, 2001]. Hydraulic 
gradient (
𝑑ℎ
𝑑𝑙
) is determined by the difference of h over distance (Equation 3.10), and 
𝑑ℎ
𝑑𝑙
 is pro-
portional to the average velocity (Equation 3.11) [Domenico and Schwartz., 1998; Fetter, 2001].  
Total porosity is inversely proportional to the average velocity. Tortuosity (Equation 3.12) is a 
dimensionless ratio measurement of a tortuous flow path 𝐿𝑒 and a straight line distance between 
the two measuring points 𝐿[Bear, 1988; Fetter, 1999; Mishra and Kuhlman, 2013; Weight, 
2008].  This would mean that with lower porosity, the tortuosity is lower and vice versa.  How-
ever, according to [Mishra and Kuhlman, 2013] and studies conducted by [Boudreau, 1996; 
Herrick and Kennedy, 1994] tortuosity cannot be determined from the porosity because of the 
changing geometric profile.  In a brief summary, this section on aquifer properties provided a 
very brief overview of basic concepts about the fluid mechanics for groundwater, and all the 
equations from this section will be expressed in the ontology by datatype properties.  For addi-
tional information and details on fluid mechanics see the following references [Aris, 1989; Bear, 
1988; Fetter, 2001]. 
𝒉 = 𝚿 + 𝐳 Equation 3.9: Hydraulic head 
𝒅𝒉
𝒅𝒍
=
𝒉𝟏 − 𝒉𝟐
𝒅𝟏 − 𝒅𝟐
       
Equation 3.10: Hydraulic gradient 
𝒗𝒙 =
𝑲
𝒏𝒆
𝒅𝒉
𝒅𝒍
 
Equation 3.11: Average velocity 
𝑻 =
𝑳𝒆
𝑳
 
Equation 3.12: Tortuosity 
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3.2 What is a contaminant? 
Contaminant is a solute that has a concentration in the water that exceeds the maximum 
contaminant level (MCL), which was established by the Environmental Protection Agency 
(EPA) under the Safe Drinking Water Act [EPA, 2009].  Also, according to [Domenico and 
Schwartz., 1998] in contaminant hydrogeology, contaminant refers to any dissolved constituent 
or a non-aqueous phase liquid (NAPL, e.g., oil, gasoline, or industrial solvents) that are added to 
the water intentionally or unintentionally by human activities.  Most of the contaminants dissolve 
in the water to a certain degree.  Water is a powerful solvent with a dielectric constant of 80.10 at 
20 °C, which makes it one of the most effective solvents in keeping ions apart [Walther, 2005].   
However, even water cannot dissolve NAPLs entirely, which creates a remediation problem be-
cause NAPL contaminants are able to migrate in all three phases that are liquid phase (separate 
from water), dissolved phase, and vapor phase, which can be seen in Figures 3.3 and Figure 3.4 
[Domenico and Schwartz., 1998].  NAPL are separated into two categories dense non-aqueous 
phase liquids (DNAPLs, e.g., trichloroethene) that have a density greater than water, and light 
non-aqueous phase liquids (LNAPLs, e.g., diesel) that have density lower than water [Domenico 
and Schwartz., 1998; Hiscock, 2005].  NAPLs are hydrophobic, and in vadose zone they are able 
to exist in all three phases, which allows the NAPLS to migrate in by a multiphase flow 
[Hiscock, 2005].  Contaminants can be microorganisms, disinfection byproducts, disinfectants, 
inorganic chemicals, organic chemicals, and radionuclides [Fetter, 1999].  There are health ef-
fects associated with prolonged exposure to contaminant concentrations above MCL in the drink-
ing water [Domenico and Schwartz., 1998; Soliman et al., 1998].  In Table 3.1, a list of all EPA 
regulated primary contaminants are provided along with each of their MCL or Treatment Tech-
nique (TT).    For brevity, Table 3.1 does not include additional data that EPA provides such as: 
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potential health effects, sources of contaminants in drinking water, and maximum contaminant 
level goal (MCLG), which is the contaminant concentration level at which there are no known 
health risks [EPA, 2009].  However, this data is represented in the design of CHO (Chapter 5), 
and a micro-ontology, Contaminant.owl (Appendix B-2), that is developed in Chapter 6.   Sec-
ondary contaminants (Table 3.2) do not cause immediate health risks, but are in place for the aes-
thetics of the water [EPA, 2009; Fetter, 1999].   
Contaminants originate from point sources such as: septic tanks, sewers, underground 
storage tanks (UST), above ground storage tanks, landfills, waste lagoons and pits, surface spills 
chemical pipelines, waste injection wells, and other hazardous sites [Domenico and Schwartz., 
1998; Fetter, 1999].  These contaminant sources along with their attributes are depicted in UML 
diagrams in Chapter 5, and further elaborated in Chapter 6 in which datasets for these contami-
nant sources are discussed.   
For example, if there is a barrel (42 gallons) of benzene (MCL = 5 ppb; ⍴ = 0.88 g/cm3) 
released into the groundwater from a UST, then that barrel of benzene has a potential to contami-
nate 5.9 billion gallons of water, which is a massive amount of water (see solution in Example 
3.1).  Before an equilibrium at 5 ppb of benzene in groundwater can be reached, general public 
will be exposed to greater concentrations of benzene that have significant health risks (e.g., ane-
mia, cancer). For a more realistic example, Table 3.3 is reproduced from [Kehew, 2001; Mackay 
and Cherry, 1989] data that shows contaminant source sites, contaminant mass dissolved, and 
plume volume, which shows how small amounts of pure compound can contaminate large vol-
ume of groundwater.  In the next sections, contaminant migration is discussed. 
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Example Problem 3.1: How many gallons of water would be contaminated by 1 barrel of 
benzene? 
Given: 1 barrel = 42 gallons = 1.65 ∗ 105cm3 
benzene ρ = 0.88 g cm3⁄  
benzene MCL = 5 ppb =  
5g benzene
109g water
 
Solution: Find mass of benzene in barrel using density formula: 
0.88 g cm3⁄ =  
mass
1.65 ∗ 105cm3
→ mass = 1.4 ∗ 105g Benzene 
Find the amount of water contaminated by the mass of Benzene at MCL: 
𝑤𝑎𝑡𝑒𝑟(𝑔) =  
1.4 ∗ 105g benzene
5 g benzene
109g water
=  2.8 ∗ 1023g water → 
𝟐. 𝟖 ∗ 𝟏𝟎𝟏𝟎𝐋 𝐰𝐚𝐭𝐞𝐫  or 𝟓. 𝟗 ∗ 𝟏𝟎𝟗𝐠𝐚𝐥𝐥𝐨𝐧 𝐰𝐚𝐭𝐞𝐫 
 
 
Figure 3. 3: Diagram of LNAPL [Pope and Jones., 1999] 
 
64 
 
Figure 3. 4: Diagram of DNAPL [Pope and Jones., 2011]. 
 
Table 3. 1: Primary contaminants regulated by the EPA [EPA, 2009]. 
Contaminant Type MCL (mg/L or PPM) 
Cryptosporidium Microorganisms TT38 
Giardia lamblia Microorganisms TT39 
Heterotrophic plate count Microorganisms TT40 
Legionella Microorganisms TT41 
Total Coliforms (including fecal coliform 
and E. Coli) Microorganisms 5.00%42 
Turbidity Microorganisms TT43 
Viruses (enteric) Microorganisms TT44 
Bromate Disinfection Byproducts 0.01 
                                                          
38 “Unfiltered systems required to include Cryptosporidium in their existing watershed control provisions” 
[EPA, 2009]. 
39 99.9% removal/inactivation [EPA, 2009]. 
40 Maximum 500 bacterial colonies per milliliter [EPA, 2009]. 
41 No limit, but EPA believes that if Giardia and viruses are removed/inactivated, then Legionella will be 
controlled [EPA, 2009]. 
42 No more than 5.0% samples total coliform – positive per month [EPA, 2009]. 
43 For conventional (direct) filtration, turbidity <= 1 Nephelometric Turbidity Unit (NTU), and “samples 
for turbidity must be less than or equal to 0.3 NTUs in at least 95 % of the samples per month.”  For other 
types of filtration, turbidity <= 5 NTUs at all times [EPA, 2009]. 
44 99.99% removal/inactivation [EPA, 2009]. 
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Table 3.1 Continued   
Chlorite Disinfection Byproducts 1.0 
Haloacetic acids (HAA5) Disinfection Byproducts 0.060 
Total Trihalomethanes (TTHMs) Disinfection Byproducts 0.080 
Chloramines (as Cl2) Disinfectants MRDLG45=4.0 
Chlorine (as Cl2) Disinfectants MRDLG=4.0 
Chlorine dioxide (as ClO2) Disinfectants MRDLG=0.8 
Antimony Inorganic Chemicals 0.006 
Arsenic Inorganic Chemicals 0.01046 
Asbestos (fiber >10 micrometers) Inorganic Chemicals 7 million fibers/L 
Barium Inorganic Chemicals 2.0 
Beryllium Inorganic Chemicals 0.004 
Cadmium Inorganic Chemicals 0.005 
Chromium (total) Inorganic Chemicals 0.1 
Copper Inorganic Chemicals 1.3 
Cyanide (as free cyanide) Inorganic Chemicals 0.2 
Fluoride Inorganic Chemicals 4.0 
Lead Inorganic Chemicals 0.015 
Mercury (inorganic) Inorganic Chemicals 0.002 
Nitrate (measured as Nitrogen) Inorganic Chemicals 10.0 
Nitrite (measured as Nitrogen) Inorganic Chemicals 1.0 
Selenium Inorganic Chemicals 0.05 
Thallium Inorganic Chemicals 0.002 
Acrylamide Organic Chemicals TT47 
Alachlor Organic Chemicals 0.002 
Atrazine Organic Chemicals 0.003 
Benzene Organic Chemicals 0.005 
Benzo(a)pyrene (PAHs) Organic Chemicals 0.0002 
Carbofuran Organic Chemicals 0.04 
Carbon tetrachloride Organic Chemicals 0.005 
Chlordane Organic Chemicals 0.002 
Chlorobenzene Organic Chemicals 0.1 
2,4-D Organic Chemicals 0.07 
Dalapon Organic Chemicals 0.2 
1,2-Dibromo-3-chloropropane (DBCP) Organic Chemicals 0.0002 
o-Dichlorobenzene Organic Chemicals 0.6 
p-Dichlorobenzene Organic Chemicals 0.075 
1,2-Dichloroethane Organic Chemicals 0.005 
1,1-Dichloroethylene Organic Chemicals 0.007 
cis-1,2-Dichloroethylene Organic Chemicals 0.07 
trans-1,2-Dichloroethylene Organic Chemicals 0.1 
                                                          
45 Maximum Residual Disinfectant Level Goal (MRDLG) [EPA, 2009]. 
46 Arsenic MCL as of 01/23/2006 [EPA, 2009]. 
47 Acrylamide 0.05% dosed at 1mg/L [EPA, 2009]. 
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Table 3.1 Continued   
Dichloromethane Organic Chemicals 0.005 
1,2-Dichloropropane Organic Chemicals 0.005 
Di(2-ethylhexyl) adipate Organic Chemicals 0.4 
Di(2-ethylhexyl) phthalate Organic Chemicals 0.006 
Dinoseb Organic Chemicals 0.007 
Dioxin (2,3,7,8-TCDD) Organic Chemicals 0.00000003 
Diquat Organic Chemicals 0.02 
Endothall Organic Chemicals 0.1 
Endrin Organic Chemicals 0.002 
Epichlorohydrin Organic Chemicals TT48 
Ethylbenzene Organic Chemicals 0.7 
Ethylene dibromide Organic Chemicals 0.00005 
Glyphosate Organic Chemicals 0.7 
Heptachlor Organic Chemicals 0.0004 
Heptachlor epoxide Organic Chemicals 0.0002 
Hexachlorobenzene Organic Chemicals 0.001 
Hexachlorocyclopentadiene Organic Chemicals 0.05 
Lindane Organic Chemicals 0.0002 
Methoxychlor Organic Chemicals 0.04 
Oxamyl (Vydate) Organic Chemicals 0.2 
Polychlorinated biphenyls (PCBs) Organic Chemicals 0.0005 
Pentachlorophenol Organic Chemicals 0.001 
Picloram Organic Chemicals 0.5 
Simazine Organic Chemicals 0.004 
Styrene Organic Chemicals 0.1 
Tetrachloroethylene Organic Chemicals 0.005 
Toluene Organic Chemicals 1.0 
Toxaphene Organic Chemicals 0.003 
2,4,5-TP (Silvex) Organic Chemicals 0.05 
1,2,4-Trichlorobenzene Organic Chemicals 0.07 
1,1,1-Trichloroethane Organic Chemicals 0.2 
1,1,2-Trichloroethane Organic Chemicals 0.005 
Trichloroethylene Organic Chemicals 0.005 
Vinyl chloride Organic Chemicals 0.002 
Xylenes (total) Organic Chemicals 10.0 
Alpha particles Radionuclides 15 pCi/L49 
Beta particles and photon emitters Radionuclides 4 mrem/yr 
Radium 226 and Radium 228  Radionuclides 5 pCi/L 
Uranium Radionuclides 30 ug/L50 
                                                          
48 Epichlorohydrin 0.01% dosed at 20 mg/L [EPA, 2009]. 
49 Alpha Particles MCL measured in picocuries per liter (pCI/L) [EPA, 2009]. 
50 Uranium MCL as of 12/08/2003 [EPA, 2009]. 
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Table 3. 2: Secondary contaminants [EPA, 2009] 
Contaminant Secondary Standard (mg/L or PPM) 
Aluminum 0.05 - 0.2 
Chloride  250 
Copper 1 
Fluoride 2 
Foaming Agents 0.5 
Iron 0.3 
Manganese 0.05 
Silver 0.1 
Sulfate 250 
Total Dissolved Solids 500 
Zinc 5 
Color 15 (color units) 
Corrosivity noncorrosive 
Odor 3 threshold odor number 
pH 6.5 - 8.5 
 
3.3 Contaminant transport 
3.3.1  Introduction 
The fate of the contaminants in groundwater is controlled by chemical reactions, biologi-
cal or biochemical reactions, and radionuclide decay [Fetter, 1999].  Under the influence of 
gravity, contaminants from the point sources infiltrate further into vadose zone until they reach 
the water table, where they spread three-dimensionally, which is illustrated in the Figures 3.3 and 
3.4 [Lapworth et al., 2012; Pope and Jones., 1999; 2011]. The contaminants are transported by 
diffusion, advection, and dispersion mechanisms that lower the concentration of contaminant 
from the initial concentration and initial time at point source, which are discussed in the follow-
ing sections. These transport mechanisms are controlled by the aquifer properties that were dis-
cussed in section 3.1.3, and will be referred back to throughout the next sections.    
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Table 3. 3: Location of select contaminant sources, their plume volume, and the volume of the pure con-
taminant released.  This table has been reproduced from [Kehew, 2001; Mackay and Cherry, 1989]. 
 
Site Loca-
tion 
Presumed 
Source 
Predominant 
Contaminants 
MCL (mg/L or 
PPM) shown 
in respective 
order to Pre-
dominant 
Contaminants 
Plume Vol-
ume (Liters) 
Contaminant 
Mass Dissolved in 
Plume as Equiva-
lent NAPL Vol-
ume in Liters or 
55-gal Drums 
Ocean City, 
NJ 
chemical 
plant 
TCE51; TCA52; 
PER53 
0.005; 
0.2;0.005 5.70E+09 15,000 (72drums) 
Mountain 
View, CA 
electronics 
plant TCE; TCA 0.005; 0.2 6.00E+09 9800 (47 drums) 
Cape Cod, 
MA 
sewage infil-
tration beds 
TCE; PER; Deter-
gents 
0.005; 0.005; 
n/a 4.00E+10 1500 (7 drums) 
Traverse 
City, MI 
aviation fuel 
storage 
Toluene; Xylene; 
Benzene 1.0; 10.0; 0.005 4.00E+08 1000 (5 drums) 
Gloucester, 
ON, Canada 
special waste 
landfill 
1,4 Dioxane; 
Freon 11354; 1,1 
DCE55 4.0; 0.007 1.02E+08 190 (0.9 drums) 
San Jose, 
CA 
electronics 
plant 
TCA; Freon 11356; 
1,1 DCE 0.2; 4.0; 0.007 5.00E+09 130 (0.6 drums) 
Denver, CO 
Train yard 
airport 
TCE; TCA; 
DBCP57 
0.005; 0.2; 
0.0002 4.50E+09 80 (0.4 drums) 
 
3.3.2  Diffusion 
 Diffusion is a molecular process of spreading contaminants through the water, which 
means that it does not need a hydraulic gradient to spread [Domenico and Schwartz., 1998; 
Fetter, 1999].  Instead, contaminants spread by a concentration gradient, or chemical potential 
gradient, in a medium from higher concentration to lower concentration, and the medium can be 
                                                          
51 TCE: Trichloroethylene 
52 TCA: 1,1,1-trichloroethane 
53 PER: Tetrachloroethylene 
54 Freon 113: 1,1,2-trichloro-1,2,2-fluoroethane 
55 1,1 DCE: dichloroethylene 
56 Freon 113: 1,1,2-trichloro-1,2,2-fluoroethane: as of February 8, 2011, its public health goal in Califor-
nia is set to 4.0 mg/L according to Sullivan, M. (2011), Update of The Freon 113 Public Health Goal, 
edited by P. a. E. T. Branch, Office of Environmental Health Hazard Assessment. 
57 DCP: dibromochloropropane 
69 
gas, liquid, or solid [Walther, 2005].  Concentration gradient will keep the diffusion mechanisms 
working until equilibrium is reached in which the concentration (𝐶0) – at the point source – is 
equal to concentration (𝐶𝑥) – at distance x.  Temperature has an effect on diffusion because if 
temperature increases, then the kinetic energy increases, and the diffusion of molecules acceler-
ates [Robinson and Stokes, 1965].   Quantifying diffusion can be done using Fick’s 1st Law 
(Equation 3.13), which quantifies diffusive flux (𝐹) in one dimension [Fetter, 1999].  Diffusive 
flux (mass per length squared per time) is proportional to the concentration gradient (
𝑑𝐶
𝑑𝑥
) that 
has units of mass per volume per length and diffusion coefficient (𝐷𝐷) that has units of area per 
time are experimentally derived, and 𝐷𝐷 is a function of media and temperature.  [Robinson and 
Stokes, 1965] have determined that 𝐷𝐷 is temperature dependant, in which 𝐷𝐷 is 50% less when 
temperature drops from 25° C to 5° C. 
𝑭 =  −𝑫𝒅 (
𝒅𝑪
𝒅𝒙
) 
Equation 3.13: Diffusion 
 Diffusion coefficients are derived for water, but they do not apply to the groundwater be-
cause groundwater flows through porous medium, which slows the rate of diffusion.  Therefore, 
to account for the porous media an effective diffusion coefficient (D*) should be used [Fetter, 
1999].  In Equation 3.14, D* is a function of tortuosity (𝜔) and the diffusion coefficient (𝐷𝑑) 
[Bear, 1988].  As mentioned in section 3.1.3, tortuosity (Equation 3.12) is a ratio of tortuous path 
to a straight path between the two points, and tortuosity in porous media is greater than 1 [Bear, 
1988].  Therefore, in diffusion, the ions would have to travel a longer path (tortuous path), which 
is the reason effective diffusion coefficient (D*) is used instead of diffusion coefficient (𝐷𝑑).  In 
summary, diffusion is a movement at a molecular level by a concentration gradient in three di-
mensions, and an illustration of it (in 2D) can be seen in Figures 3.3 and Figure 3.4 in which 
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LNAPL and DNAPL are diffusing in the subsurface.  Also, diffusion applies to other contami-
nants (other than NAPLs) that are dissolvable in the water.  The equations used to describe diffu-
sion will be represented in the ontology by datatype properties, which will be explained through-
out Chapters 4 and 5. 
𝑫∗ = 𝝎𝑫𝑫   Equation 3.14: Effective diffusion coefficient 
3.3.3 Advection and dispersion 
 Advection and dispersion are inherent in a groundwater pollution problem and both occur 
together [Fetter, 1999].  Advection is the bulk movement of dissolved solids (contaminant) with 
the flowing groundwater defined by average velocity from Equation 3.11 [Domenico and 
Schwartz., 1998].  Recalling the aquifer properties from section 3.1.3, advective flux is modeled 
in Equation 3.15 according to the formula stated by [Fetter, 1999].  Advective flux is a product 
of average velocity, contaminant concentration, and effective porosity, which result in advective 
flux units of mass per area per time [Fetter, 1999].  Basically, advective flux only accounts for 
solutes that moves with the mean velocity of groundwater. 
𝑭𝒙 =  𝒗𝒙̅̅ ̅𝑪𝒏𝒆 Equation 3.15: Advection 
Mechanical dispersion is the mixing of contaminant in water, and dispersion results in a 
dilution of the contaminant “at the advancing edge of flow” [Fetter, 1999].  There are two types 
of dispersion: longitudinal dispersion and transverse dispersion [Ingebritsen et al., 2006].  Longi-
tudinal dispersion occurs when contaminant mixes with the water along the direction of the flow 
path, and transverse dispersion occurs when contaminant mixes with the water along direction 
that is normal to the flow direction [Soliman et al., 1998].  Both of the dispersion mechanisms 
are a function of average velocity and dispersivity (α).  With i being the principal direction of 
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flow, the following two formulas (Equations 3.16 and 3.17) apply to longitudinal and transverse 
coefficient of dispersivity, in which α has units of length and velocity has units of length per time 
[Fetter, 1999; Ingebritsen et al., 2006; Soliman et al., 1998]. 
𝑪𝑴𝑫𝑳 =  𝜶𝑳𝒗𝒊 Equation 3.16: Coefficient of longitudinal mechanical dispersion 
𝑪𝑴𝑫𝑻 =  𝜶𝑻𝒗𝒊 Equation 3.17: Coefficient of transverse mechanical dispersion 
3.3.4 Hydrodynamic dispersion and advective dispersion 
As mentioned in section 3.3.1, hydrodynamic dispersion is the key to polluting ground-
water.  According to [Fetter, 1999; Hiscock, 2005], molecular diffusion and mechanical disper-
sion are inseparable transport mechanisms since they occur together; as a result, the two parame-
ters are combined together and are called hydrodynamic dispersion, which is measured in longi-
tudinal and transverse direction (Equations 3.18 and 3.19).  In these equations, the product of α 
and 𝑣𝑖 result in units of length squared per time, and the 𝐷
∗ units are length squared per time, 
which results in a length squared per time for the hydrodynamic dispersion coefficient. 
𝑫𝑳 = 𝜶𝑳𝒗𝒊 + 𝑫
∗ Equation 3.18: Hydrodynamic dispersion coefficient 
𝑫𝑻 = 𝜶𝑻𝒗𝒊 + 𝑫
∗ Equation 3.19: Hydrodynamic dispersion coefficient 
 Hydrodynamic dispersion is spreading of contaminants on a molecular level, which does 
not account for the contaminants that are spread by the groundwater flow.  Therefore, the total 
mass of solute transported in the x direction is a sum of advective transport and hydrodynamic 
transport (Equation 3.20), which results in units of length squared per time [Fetter, 1999].   
𝑭𝒙 = 𝒗𝒙𝒏𝒆𝑪 − 𝒏𝒆𝑫𝒙
𝝏𝑪
𝝏𝒙
 
Equation 3.20: Sum of advective and hydrodynamic transport 
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 In this section, a brief overview of contaminant transport is provided, and the equations 
used in this section will be converted into datatype properties in Chapters 4 and 5.  In the next 
section, retardation is discussed, and it will be related back to the contaminant transport, which 
was eluded up to this point. 
3.4 Retardation 
Retardation is an effect of sorption processes that impact the transport of contaminants in 
the groundwater, and its effect is to reduce the average velocity and hydrodynamic dispersion, 
which are the transport parameters [Domenico and Schwartz., 1998; Goldberg et al., 2007].  
[Fetter, 1999] has discussed the flow of the fluids in the center of the flow path is faster than the 
flow near the edges of the flow path, which is explained by the attractive forces (sorption) that 
exist along the edges of the surface grains. Sorption includes adsorption, chemisorption, absorp-
tion, and ion exchange.  As mentioned in section 3.1.3, adsorption is a process through which so-
lute’s cations are attracted to the anions of clay mineral surface by electrostatic forces [Kaufman 
and Anderson, 2010; Meinzer, 1923a].  Therefore, the flow rate near the grain surfaces is slower.   
As stated by [Domenico and Schwartz., 1998; Fetter, 1999; Goldberg et al., 2007; Ingebritsen et 
al., 2006], retardation factor (𝑟𝑓) is a ratio of ?̅? and velocity of the contaminant (𝑣𝑐) (Equation 
3.21). 
𝑟𝑓 =
𝒗
𝒗𝒄
= 𝟏 + (
𝝆𝒃
𝒏
) ∗ 𝑲𝒅 
Equation 3.21: Retardation factor 
The 𝜌𝑏is the bulk density of aquifer matrix, n is the total porosity of aquifer matrix, and 𝐾𝑑 is the 
distribution coefficient with units of length cubed per mass, which is the ratio between the mass 
of contaminant on the solid matrix of the aquifer and the concentration of the contaminant in 
groundwater.  The greater the 𝐾𝑑 the more contaminant there is on the aquifer matrix relative to 
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the groundwater concentration, and 𝐾𝑑 is proportional to the retardation factor [Fetter, 1999; 
Goldberg et al., 2007].  On the other note, contaminants with a retardation factor of 1 are not ad-
sorbed to the aquifer matrix, and these contaminants have a 𝐾𝑑 of 0, which cause the contami-
nant to move at the rate of average groundwater velocity.  According to [Fetter, 1999; Hiscock, 
2005], 𝐾𝑑 can be modeled as shown in Equation 3.22.  The 𝐾𝑜𝑐 is the organic carbon-water parti-
tion coefficient, and 𝑓𝑜𝑐 is the fraction organic carbon on uncontaminated aquifer material that is 
different from total organic carbon (TOC).  Again, the equation that were presented in this sec-
tion will be represented by datatype properties in the ontology, which will be discussed and illus-
trated in Chapters 4 and 5.    
𝑲𝒅 = 𝑲𝒐𝒄 ∗ 𝒇𝒐𝒄 Equation 3.22: Distribution coefficient 
3.7  Summary 
This chapter discussed the basic knowledge of hydrogeology and contaminant hydrogeol-
ogy domain along with the datasets that are used to model the CHO.   This included an overview 
of aquifer properties, types of contaminants, types of contaminant transport and retardation that 
tied into the earlier discussed multiphase flow that NAPL flow by.   There are many topics of 
contaminant hydrogeology that are left out.  This is done to simplify the ontology development 
process.  Areas that are not focused on (e.g., geochemistry, vadose zone, seismogenic flow sys-
tems,…) could be future potential work that may extend the work of this thesis project. 
The following chapter discusses OWL, and how knowledge is represented using OWL 
constructs.  This captured knowledge is refined in Chapter 5 using UML diagrams that are the 
blueprints for the CHO.  Chapter 6 will elaborate on the datasets that were mentioned in this 
chapter, and Chapter 7 will present this captured knowledge in both visual and triple format. 
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CHAPTER 4: Ontology and OWL Overview 
4.1 Overview of OWL classes in context of contaminant hydrogeology 
 Extraction of the contaminant hydrogeology knowledge, and its translation into classes, 
properties, objects, and processes, which were described in Chapter 3, are discussed in this sec-
tion.  All the given examples are from the contaminant hydrogeology domain.  For the contami-
nant hydrogeology ontology (CHO) naming scheme, all the concept names from contaminant hy-
drogeology knowledge will be used for the actual names of classes, properties, objects, and pro-
cesses.  This convention is used to avoid confusion amongst hydrogeologists when extending or 
reusing CHO for other future ontologies. 
4.1.1  Defining Classes 
 As mentioned in the previous section, OWL is an extension of RDF(S), making it a sub-
class of RDFS class.  Declaring an OWL class can be done in two different ways: (1) using an 
owl:Description constructor, or (2) using an owl:Class constructor, which is a shorter method.  
Both methods are shown below for the Contaminant class: 
 Method 1: 
<owl:Description rdf:about=“Contaminant”> 
        <rdf:type rdf:resource=“&owl;Class”> 
</owl:Description> 
 
 Method 2: 
<owl:Class rdf:ID=“Contaminant”/> 
The “Contaminant” is only a name that still does not have any meaning.  To make the Contami-
nant class more meaningful, we may use property restrictions, value restrictions, cardinality con-
straints, set operators, equivalence, and disjoint to further define all aspects of the class.   
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4.1.2 Localizing Global Properties using Restrictions and Value Restrictions 
  In RDF(S), all triples consist of subject predicate and object as stated in previous sec-
tions [Hebeler et al., 2009; Yu, 2011].  Therefore, if there is a restriction placed on the predicate 
(property) by declaring the rdfs:range and rdfs:domain, then that property defines the domain 
and range class and all its subclasses.  This is shown in the following example in which the origi-
nateFrom property has Contaminant class as rdfs:domain and pointSources class as 
rdfs:range.  This statement states that all contaminants originate from all point sources, which 
include all the subtypes of contaminants such as: Microorganisms, DisinfectionByproducts, 
Disinfectants, InorganicChemicals, OrganicChemicals, and Radionuclides) and 
pointSources (SepticTanks, Sewers, UndergroundStorageTanks, AboveGround-
StorageTanks, Landfills, WasteLagoons, Pits, SurfaceSpillChemicalPipelines, 
WasteInjectionWell, and OtherHazardousSites. 
List 4. 1: Defined Class 
<rdf:Property rdf:about=#hasChemical> 
       <rdfs:domain rdf:resource=“Water”/> 
       <rdfs:range rdf:resource=“Contaminant”/> 
</rdf:Property> 
The statement above (List 4.1) is not accurate for all cases because all waters do not con-
tain contaminants; therefore, additional constructs have to be used with the subclasses of the 
Water and Contaminant classes, and this would localize the properties, which would result in 
more accurate statements.  For example, a more accurate statement would be that contaminated 
water contains contaminants.  The new revised expression of the OWL code is given in List 4.2. 
List 4. 2: Restriction on property 
<owl:Class rdf:about="&cho;ContaminatedWater"> 
        <rdfs:subClassOf rdf:resource="&cho;Water"/> 
        <rdfs:subClassOf> 
            <owl:Restriction> 
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                <owl:onProperty rdf:resource="&rela;hasRealm"/> 
                <owl:someValuesFrom rdf:resource="&cho;WaterBody"/> 
            </owl:Restriction> 
        </rdfs:subClassOf> 
        <rdfs:subClassOf> 
            <owl:Restriction> 
                <owl:onProperty rdf:resource="&relachemical;hasChemical"/> 
                <owl:hasValue rdf:resource="&staterolebiological;Contaminant"/> 
            </owl:Restriction> 
        </rdfs:subClassOf> 
 </owl:Class> 
 
 
This type of restriction imposes a global restriction [Yu, 2011].  Now, to restrict has-
Chemical property locally in OWL, owl:Restriction can be used to localize the global property 
by  imposing a restriction to the property when used in sub-classes.  For example, Contaminat-
edWater is subclass of Water class. 
 Another value constraint is owl:hasValue, which allows for an instance of a contaminant 
(e.g. PCE or TCE) to have its property values, such as density, defined.  The density of a non-
aqueous phase liquid contaminant categorizes them into DNAPLs and LNAPLs.  This 
knowledge can further lead to the knowledge of how the contaminant will migrate in groundwa-
ter.   
4.1.3  Cardinality Restrictions 
 Another method of defining a class using restrictions is to constrain the cardinality of the 
domain and ranges class of the property.  For example, owl:minCardinality and owl:maxCardi-
nality constraints can be used to define that Darcy’s Law applies only when Reynold’s number is 
from 1 to 10 [Fetter, 2001; Ingebritsen et al., 2006; Reynolds, 1883].  This can be expressed in 
OWL as given in List 4.3. 
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List 4. 3: Cardinality using owl:minCardinality and owl:maxCardinality constraints. 
<owl:Class rdf:about=“#DarcysLaw”> 
        <rdfs:subClassOf> 
     <owl:Restriction> 
   <owl:onProperty rdf:resource=“#reynoldsNumber”/> 
   <owl:minCardinality rdf:datatype =  
                                            http://www.w3.org/2001/XMLSchema#nonNegativeInteger> 1 
              </owl:minCardinality> 
                                    <owl:maxCardinality rdf:datatype =     
                                            http://www.w3.org/2001/XMLSchema#nonNegativeInteger> 10 
   </owl: maxCardinality> 
      </owl:Restriction> 
         </rdfs:subClassOf> 
             </owl:Class> 
4.1.4 Set Operators 
 In addition to restricting values and cardinality of classes described in the previous sec-
tions, set operators can be used to further define and restrict classes. The three set operators cov-
ered in this section are owl:intersectionOf, owl:unionOf, and owl:complementOf [Yu, 2011].   
4.1.4.1 owl:intersectionOf 
 A class, which is defined as an intersection of two classes, represents individuals that are 
instances of both classes [Yu, 2011].  This means that the class defined by the intersection of the 
two classes will have individuals that are instances of both of the classes that the intersection de-
fines.  For example, using property restrictions, I am able to explicitly state that Retardation is a 
subclass of an intersection of property hasImpactOn restriction with allValuesFrom Water-
Flow and ContaminantTransport. In other words, Retardation has a collective impact on both 
ContaminantTransport and WaterFlow (List 4.4). 
List 4. 4: owl:intersectionOf 
<owl:Class rdf:about="&cho;Retardation"> 
        <rdfs:subClassOf> 
            <owl:Class> 
                <owl:intersectionOf rdf:parseType="Collection"> 
                    <owl:Restriction> 
                        <owl:onProperty rdf:resource="&relasci;hasImpactOn"/> 
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                        <owl:allValuesFrom rdf:resource="&cho;ContaminantTransport"/> 
                    </owl:Restriction> 
                    <owl:Restriction> 
                        <owl:onProperty rdf:resource="&relasci;hasImpactOn"/> 
                        <owl:allValuesFrom rdf:resource="&cho;WaterFlow"/> 
                    </owl:Restriction> 
                </owl:intersectionOf> 
            </owl:Class> 
        </rdfs:subClassOf> 
        <rdfs:comment xml:lang="en">Retardation is the effect &quot;of sorption processes          
[in which] some solutes will move much more slowly through the aquifer than the ground water 
that is transporting them&quot; (Fetter, C.W., Contaminant Hydrogeology. 1999. p. 
120.).</rdfs:comment> 
    </owl:Class> 
 
4.1.4.2 owl:unionOf 
 A class, which is defined by the union of two classes, represents individuals that are in-
stances of at least one of the classes or both [Yu, 2011].  This is different from the intersection 
class which only represents instances of both classes.  For example, a semi-confined aquifer is an 
aquifer that has some sections of a confining layer that is permeable to some extent, for example 
due to fractures, faults, or pinch outs, and other sections that are not permeable.  As a result, a 
semi-confined aquifer would have characteristics of both unconfined aquifer and confined aqui-
fers.  This statement can be expressed in OWL as given in List 4.5.   
List 4. 5: owl:unionOf 
<owl:Class rdf:about=“#SemiConfiningAquifer”> 
         <owl:unionOf rdf:parseType=“Collection”> 
  <owl:Class rdf:about=“#ConfinedAquifer”/> 
  <owl:Class rdf:about=“#UnconfinedAquifer”/> 
        </owl:unionOf> 
</owl:Class> 
4.1.4.3 owl:complementOf 
 A class, which is defined by the owl:complementOf operator, represents the individual 
that is not an instance of the class [Yu, 2011].  This would mean that the owl:complementOf a 
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class (e.g. class X) is an instance of all other classes that are not equivalent to class X.  For ex-
ample, looking at the two tables of contaminants from section 3.2, one can state that secondary 
contaminant is a contaminant, which is a owl:complementOf primary contaminant. This means 
that secondary contaminant does not have an instance that is also a primary contaminant.  In 
OWL, this can be expressed as in List 4.6. 
List 4. 6: owl:complementOf 
<owl:Class rdf:about=“#SecondaryContaminant”> 
         <owl:intersectionOf  rdf:parseType=“Collection”> 
  <owl:Class rdf:about=“#Contaminant”/> 
  <owl:Class> 
          <owl:complementOf rdf:resource=“#PrimaryContaminant”/> 
  </owl:Class> 
          </owl:intersectionOf> 
</owl:Class> 
 
4.1.5 Defining classes using enumeration, equivalent, and disjoint 
 OWL has three additional ways of defining a class.  The next three constructs are 
owl:oneOf, owl:equivalentClass, and owl:disjointWith, which are just as important as the pre-
vious constructs that were discussed.  Examples of these constructs are given in the next three 
sections. 
4.1.5.1 owl:oneOf 
 The drawback of the descriptive method of defining a class, described above, is that it 
takes more computing time [Yu, 2011].  One way to reduce the time is to explicitly enumerate 
classes, which also provides more accurate semantics for the applications using the ontology 
[Hebeler et al., 2009; Yu, 2011].  To enumerate a class, OWL uses owl:oneOf property.  For ex-
ample, instances of the PrimaryContaminant class can be enumerated as shown in List 4.7, in 
which all primary contaminants are listed. 
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List 4. 7: owl:oneOf 
<owl:Class rdf:about=“#PrimaryContaminant”> 
         <rdfs:subClassOf rdf:resource=“#Contaminant”/> 
                 <owl:oneOf rdf:parseType=“Collection”> 
   <ContaminantHydrogeology:Contaminant rdf:about=“#arsenic”/> 
   <ContaminantHydrogeology:Contaminant rdf:about=“#cadmium”/> 
   <ContaminantHydrogeology:Contaminant rdf:about=“#benzene”/> 
   <rdfs:comment> and the rest of the contaminants from the table 3.1 
   </rdfs:comment> 
      </owl:oneOf> 
         </rdfs:subClassOf> 
</owl:Class> 
 
4.1.5.2 owl:equivalentClass 
 When two classes have exactly the same instances, then owl:equivalentClass property 
can be used to identify those two classes as equal [Heath and Bizer, 2011; Yu, 2011].  Defining a 
class as equal increases efficiency and prevents unnecessary redundant class development 
[Simperl, 2009].  For example, both aquitard and confining bed are layers that have very low per-
meability; as a result, the fluid cannot flow through these media.  Therefore, aquitard is equiva-
lent to the confining bed.  List 4.8, shows the use of owl:equivalentClass property in explicitly 
stating that Aquitard from realmHydro ontology and SemiConfiningBed from CHO are the 
same.  The owl:equivalentClass is used mostly when we define a class from one ontology to be 
equal to another class in another ontology. 
List 4. 8: owl:equivalentClass 
    <owl:Class rdf:about="&cho;SemiConfiningBed"> 
        <owl:equivalentClass rdf:resource="&realmhydro;Aquitard"/> 
        <rdfs:subClassOf rdf:resource="&cho;ConfinedBed"/> 
        <rdfs:subClassOf> 
            <owl:Restriction> 
                <owl:onProperty rdf:resource="&cho;partOf"/> 
                <owl:allValuesFrom rdf:resource="&cho;AquiferSystem"/> 
            </owl:Restriction> 
        </rdfs:subClassOf> 
        <rdfs:comment xml:lang="en">&quot;A layer of low permeability that can store 
ground water and also transmit it slowly form one aquifer to another&quot; (Fetter, C.W. Applied 
Hydrogeology. 2001, p. 95).</rdfs:comment> 
    </owl:Class> 
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4.1.5.3 owl:disjointWith 
 Lastly, in OWL, one can say that two classes have nothing in common, using the owl:dis-
jointWith [Hebeler et al., 2009; Yu, 2011].  For example, instances of primary and secondary 
contaminants are unrelated, that is, instances of the SecondaryContaminant class cannot be an 
instance of PrimaryContaminant class.  Another example is the case when an instance of the 
OrganicContaminant class cannot be an instance of InorganicContaminant class.  These 
types of relationships amongst classes can be expressed using the owl:disjointWith property. The 
code for the first example is given in List 4.9. 
List 4. 9: owl:disjointWith 
<owl:Class rdf:about="&cho;PrimaryContaminant"> 
        <rdfs:subClassOf rdf:resource="&cho;Contaminant"/> 
        <owl:disjointWith rdf:resource="&contaminant;secondarycontaminant"/> 
</owl:Class> 
 
4.2 Overview of OWL properties in context of contaminant hydrogeology 
4.2.1 Defining properties  
In RDFS, three constructs that were used in describing a property are rdfs:domain, 
rdfs:range, and rdfs:subPropertyOf [Yu, 2011].  These constructs add substantial reasoning 
power to OWL ontologies.  Most of the reasoning comes from the application’s understanding of 
the properties because properties are what ties all classes together – recall all the restrictions that 
were performed on properties when defining a class.  In OWL, two basic classes of properties: 
owl:ObjectProperty and owl:DatatypeProperty [Allemang and Handler, 2008].  The 
owl:ObjectProperty connects a resource to another resource, and owl:DatatypeProperty con-
nects a resource to an RDFS literal (un-typed) or an XSD built-in data type value (typed) [Yu, 
2011].  The syntax of properties defined in RDFS and OWL is similar.   
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For example, object property containedIn states that an instance of Aquifer is contained 
inside an AquiferSystem, but this object property is a special type of property (i.e. inverse func-
tional property) that allows one to state that there are multiple instances contained inside an Aq-
uiferSystem.   As in list 4.10, the domains for containedIn are defined as Aquifer, Confined-
Bed, GroundwaterSystem, and SemiConfiningBed with a range defined as AquiferSystem.  
If the data varies for a particular class, such as the porosity of an aquifer, then the 
owl:DatatypeProperty can be used to define the property aquifer.EffectivePorosity (List 
4.11).  Recall that porosity varies from one aquifer to another, and it also changes over time (e.g. 
changes due to dissolution, fracturing, compaction). 
List 4. 10: owl:ObjectProperty 
<owl:ObjectProperty rdf:about="&cho;containedIn"> 
        <rdf:type rdf:resource="&owl;AsymmetricProperty"/> 
        <rdf:type rdf:resource="&owl;InverseFunctionalProperty"/> 
        <rdfs:domain rdf:resource="&cho;Aquifer"/> 
        <rdfs:range rdf:resource="&cho;AquiferSystem"/> 
        <rdfs:domain rdf:resource="&cho;ConfinedBed"/> 
        <rdfs:domain rdf:resource="&cho;GroundwaterSystem"/> 
        <rdfs:domain rdf:resource="&cho;SemiConfiningBed"/> 
        <rdfs:subPropertyOf rdf:resource="&owl;topObjectProperty"/> 
 </owl:ObjectProperty> 
 
List 4. 11: owl:DatatypeProperty 
    <owl:DatatypeProperty rdf:about="&cho;aquifer.EffectivePorosity"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:comment xml:lang="en">&quot;The porosity available for fluid flow&quot; 
        </rdfs:comment> 
        <rdfs:domain rdf:resource="&cho;Aquifer"/> 
        <rdfs:subPropertyOf rdf:resource="&cho;aquifer.Porosity"/> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:DatatypeProperty> 
 
 In the owl:DatatypeProperty definition for the aquifer.EffectivePorosity, the value for 
the rdf:range is defined as a double, which is a number.  The rdf:range for the hasMCL object 
property, on the other hand, is a resource, which has URI. 
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4.2.2 Property characteristics 
 In this section, the logical properties of the object property, which are available only in 
OWL, are discussed.  These are: symmetric properties, transitive properties, functional property, 
and inverse functional property.  
4.2.2.1 Symmetric Property 
 A symmetric property is property that relates two classes in both directions [Allemang 
and Handler, 2008; Yu, 2011].  This means that if a property X connects resource A to resource 
B, then the same property X connects resource B to resource A.  For example, in a sandstone aq-
uifer, porosity is equal to specific yield.  Recall that porosity is a sum of the specific retention 
and specific yield, but in a sandstone aquifer, which has a high permeability, the specific reten-
tion is negligible; hence, specific yield is equal to porosity.  This is a complex statement in which 
we have restrictions along with property characteristics as shown in List 4.12. 
List 4. 12: owl:SymmetricProperty 
<owl:SymmetricProperty rdf:about=“#equals”> 
         <owl:Restriction> 
  <owl:onProperty rdf:resource=“#AquiferLithology”/> 
  <owl:hasValue rdf:resource=“#Sandstone”/> 
         <owl:Restriction> 
  <rdfs:domain rdf:resource=“#Porosity”/> 
  <rdfs:range rdf:resource=“#SpecificYield”/> 
</owl:SymmetricProperty> 
  
4.2.2.2 Transitive Property 
 A transitive property is a relationship among three different resources and one property 
[Allemang and Handler, 2008; Yu, 2011].  For example, if resource A is connected to resource B 
with property X, and resource B is connected to resource C with the same property X; then, re-
source A is also connected to resource C by the same property X.  There can be more than three 
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resources associated with a transitive property.  This can be very useful in the contaminant hy-
drogeology ontology.  For example, partOf is a transitive property that can be used to create 
class object restrictions (List 4.13). 
List 4. 13: owl:TransitiveProperty 
    <owl:ObjectProperty rdf:about="&cho;partOf"> 
        <rdf:type rdf:resource="&owl;TransitiveProperty"/> 
        <rdfs:subPropertyOf rdf:resource="&owl;topObjectProperty"/> 
    </owl:ObjectProperty> 
 
    <owl:Class rdf:about="&cho;WaterBody"> 
     //code that was unnecessary for this example has been left out for WaterBody class 
        <rdfs:subClassOf> 
            <owl:Restriction> 
                <owl:onProperty rdf:resource="&cho;partOf"/> 
                <owl:allValuesFrom rdf:resource="&realm;Hydrosphere"/> 
            </owl:Restriction> 
        </rdfs:subClassOf> 
    </owl:Class> 
 
4.2.2.3 Functional Property 
 A functional property defines a situation in which there is a unique rdfs:domain for more 
than one rdfs:range [Allemang and Handler, 2008; Yu, 2011].  For example, a Sample can be 
collected from both SurfaceWaterBody and from Wells, which is expressed using a property 
restriction in List 4.14 as all values of Aquifer that were drilledIn.   This includes all Rivers, 
Streams and Lakes as they are subclasses of SurfaceWaterBody, and Aquifer has many sub-
classes.   
List 4. 14: functionalProperty 
<owl:ObjectProperty rdf:about="&cho;sampledFrom"> 
        <rdf:type rdf:resource="&owl;AsymmetricProperty"/> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="&cho;Sample"/> 
        <rdfs:range rdf:resource="&cho;SurfaceWaterBody"/> 
        <rdfs:subPropertyOf rdf:resource="&owl;topObjectProperty"/> 
        <rdfs:range> 
            <owl:Restriction> 
                <owl:onProperty rdf:resource="&cho;drilledIn"/> 
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                <owl:allValuesFrom rdf:resource="&cho;Aquifer"/> 
            </owl:Restriction> 
        </rdfs:range> 
  </owl:ObjectProperty> 
 
4.2.2.4 Inverse Property 
 Some properties in one direction have an inverse property in the opposite direction 
[Allemang and Handler, 2008; Yu, 2011].  This means that if a property X connects resource A 
to resource B, then the inverse property of X (with a different name) connects resource B to re-
source A.  For example, in the statement: water body and contaminant sources investigated by 
hydrogeologist, in which WaterBody and ContaminantSource are rdf:domain and Hydro-
geologist is the rdf:range with investigatedBy as an object property.  Now, the inverse state-
ment is: hydrogeologists investigates water bodies and contaminant sources, and in this state-
ment the rdf:domain and rdf:range have switched places.  These two properties, investigatedBy 
and investigates, can be stated to be inverse of each other. (List 4.15). 
List 4. 15: inverseOf 
    <owl:ObjectProperty rdf:about="&cho;investigatedBy"> 
        <rdf:type rdf:resource="&owl;AsymmetricProperty"/> 
        <rdf:type rdf:resource="&owl;InverseFunctionalProperty"/> 
        <rdfs:domain rdf:resource="&cho;ContaminantSource"/> 
        <rdfs:range rdf:resource="&cho;Hydrogeologist"/> 
        <rdfs:domain rdf:resource="&cho;WaterBody"/> 
        <owl:inverseOf rdf:resource="&cho;investigates"/> 
        <rdfs:subPropertyOf rdf:resource="&owl;topObjectProperty"/> 
    </owl:ObjectProperty> 
 
4.2.2.5 Inverse Functional Property 
 Inverse functional property is exactly the opposite of functional property, in which there 
is a unique rdfs:range for more than one rdfs:domain [Allemang and Handler, 2008; Yu, 2011].  
Now, with inverse functional property, there is a unique rdfs:domain for more than one 
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rdfs:range.   For example, there is an instance of an aquifer that has many properties such as lo-
cation, porosity, hydraulic conductivity, transmissivity, along with other properties.  Recall func-
tional property in previous section in which all the resources were connected to resource with 
specific location; now, based on the location, data can be merged. 
List 4. 16: inverseFunctional 
   <owl:ObjectProperty rdf:about="&cho;containedIn"> 
        <rdf:type rdf:resource="&owl;AsymmetricProperty"/> 
        <rdf:type rdf:resource="&owl;InverseFunctionalProperty"/> 
        <rdfs:domain rdf:resource="&cho;Aquifer"/> 
        <rdfs:range rdf:resource="&cho;AquiferSystem"/> 
        <rdfs:domain rdf:resource="&cho;ConfinedBed"/> 
        <rdfs:domain rdf:resource="&cho;GroundwaterSystem"/> 
        <rdfs:domain rdf:resource="&cho;SemiConfiningBed"/> 
        <rdfs:subPropertyOf rdf:resource="&owl;topObjectProperty"/> 
    </owl:ObjectProperty> 
 
4.3 OWL 2 
 In addition to all the restrictions, classes, and properties discussed in this chapter, there 
are more new constructs that are defined in OWL 2, which is the updated version of OWL or 
OWL 1.  Some of these new constructs: owl:AllDisjointClasses and owl:disjointUnionOf along 
with self-restrictions and negative data property assertions [Yu, 2011].  Recall that restrictions 
could be established as hasValue or someValue. In OWL 2, one can state that a class has a re-
striction on itself using an owl:hasSelf construct.  Some of the new constructs are used in this 
ontology, and examples will be provided in the Methods and Results sections.   
4.4 Summary 
 In this chapter, I have demonstrated how knowledge from Chapter 3 can be extracted and 
coded into OWL/RDFS.  For brevity, only few of the classes and properties from Chapter 2 were 
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demonstrated in this Chapter.  OWL 2 properties and constructs were not introduced in this chap-
ter because they are not used, but examples will be provided in the following chapters.  Also, 
some of the examples shown in this chapter will be modified/replaced by SWRL rules, which 
will be covered in chapter 7.  In the following chapter, I will graphically represent the entire 
knowledge from chapter 3 using UML diagrams that are developed with IBM’s Rational Rhap-
sody 8.3.  UML diagrams will serve as blue prints for the development of CHO. 
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CHAPTER 5:  Design of the CHO 
 Before developing the CHO, visualizing the knowledge UML diagrams is important be-
cause additional classes or properties may be conceptualized which were not initially included 
during the knowledge capture.   Knowledge capture and UML diagram development comple-
ment one another, and are important steps to developing a complete and functioning ontology.  
For the UML development, I used IBM’s Rational Rhapsody 8.0, for which I acquired a license 
through the IBM’s Academic Initiative Program58.  In the next section, I will discuss the extrac-
tion of concepts, relationships, and constructs from the captured knowledge from Chapter 3, and 
in section 5.2, I will discuss the development of UML diagrams using Rational Rhapsody. 
5.1  Refining captured knowledge 
 Knowledge capture should be written in simple, competency sentences that include a sub-
ject, predicate, and an object (e.g., contaminant contaminates aquifer) so that their translation 
into RDF/OWL will be achieved more efficiently.  However, captured knowledge in Chapter 3 is 
not written in such a manner simply because of the monotonic tone that would be infused in the 
writing throughout the chapter.  In this section, an example (Figure 5.1) is provided of how the 
captured knowledge from section 3.1.2 is refined into triples (i.e., subject predicate object).  Con-
cepts are represented by the subjects and objects that will make up the class hierarchy of the 
CHO.  Relationships among the concepts are represented by the predicates, which make up the 
object properties in the CHO.  Class constraints (class or property restrictions) have been dis-
cussed in Chapter 4 and will be discussed again in Chapter 7.   
                                                          
58IBM’s Academic Initiative Program -  http://www-03.ibm.com/ibm/university/academic/pub/page/aca-
demic_initiative 
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Figure 5. 1: Section 3.1.2 rewritten in triple form.  Bold and italic words represent sub-
jects and objects, and underlined words represent predicates i.e. object properties. 
 
As for formulas as expressed in section 3.1.3 (Aquifer properties) and subsequent sec-
tions, they will be represented as datatype properties.  SWRL (discussed in detail in Chapter 7) is 
not capable of sophisticated mathematical expressions; as a result, the CHO will not be capable 
of computing values.  As a result, sections from Chapter 3 containing formulas are refined into 
datatype properties which can be seen in UML diagrams as attributes for a class (see class Aqui-
fer in Figure 5.4).    
5.2  Developing UML diagrams 
 In Figure 5.2, a screen shot of IBM’s Rational Rhapsody is shown and some of the tools 
that were used throughout the UML diagram development are shown and labeled.  For the UML 
diagrams I only needed to show a visual representation of captured knowledge, so I used only 
four tools (i.e., Class, Generalization, Association, and Directed Association) in developing the 
class diagram.   Class tool was used to create a box, which represents the concept in the 
knowledge (e.g., PrimaryContaminant). The Generalization tool was used to show the isA rela-
tionship among classes (e.g., InorganicChemicals isA PrimaryContaminant).  The Associa-
tion tool was used to link two classes that have a symmetrical property (i.e., bidirectional/mirror 
relationship) or that have two properties with an inverse relationship of each other (e.g., Subsur-
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faceWaterBody recharges SurfaceWaterBody and SurfaceWaterBody recharges Sub-
surfaceWaterBody).  Directed association tool is used for asserting an asymmetric property 
(i.e., unidirectional relationship) between two classes (e.g., VadoseZone partOf Groundwater-
System ).  See Figure 5.3 for a visual of the examples mentioned previously, and the UML dia-
grams on Figures 5.4, 5.5, 5.6, and 5.7 for the CHO knowledge. 
 
Figure 5. 2: Screen shot of IBM’s Rational Rhapsody 8.0 that shows the tools that were used 
throughout the UML development process.  Red box is for the Class tool; orange box is for the Gen-
eralization tool; yellow box is for the Association tool, and green box is for the Directed Association 
tool. 
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Figure 5. 3: In this figure, GroundWaterSystem is the class; green square indicates isA relationship 
using the generalization tool (notice closed arrow); brown box indicates a asymmetric property us-
ing a Directed Association tool; red square indicates symmetric property using the Association tool, 
and yellow square indicates attributes (constructs) that have been added for the class. 
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Figure 5. 4: UML diagram representing most of the Hydrogeology (water bodies) knowledge which was captured in this study. 
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Figure 5. 5: UML diagram representing most of the Water Quality knowledge.
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Figure 5. 6: UML diagram representing most of the knowledge about Sample
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Figure 5. 7: UML diagram representing most of the knowledge in the CHO. The Sample class is not entirely expanded in this diagram 
because of the complexity that it would add to the diagram. 
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CHAPTER 6: Georgia select datasets conversion into RDF 
6.1  Selected datasets 
 As mentioned in Chapter 3, the data that are used in this project are limited to the State of 
Georgia borders, and the selected datasets are separated into nine sections: Aquifer.owl, Con-
taminant.owl, ContaminantSample.owl, GaLandfill.owl, GaWaterBody.owl, HSI.owl, 
LUST.owl, USGSWells.owl, and WaterQuality.owl.  Additional datasets such as the geology 
of Georgia (e.g., different formations and faults) have been considered for inclusion in this pro-
ject.  However, extracting the precise latitude and longitude coordinates for the perimeter of each 
of the polygons proved to be a complicated process as some of the polygons represented vast ar-
eas, which consisted of a large number of coordinates.  In the following sections, datasets will be 
discussed in detail, and the purpose for creating each of the datasets in the top level ontology 
(CHO.owl) will be described. 
6.2  Software and hardware setup 
 MySQL 5.3 is installed, and a database CHO is created that stores all the datasets that are  
imported from Microsoft Access database.  Since the datasets originated from numerous sources 
that provided data in various formats (e.g., CSV, HTML, Excell, e00), the goal was to convert 
and import everything into Microsoft Access database so that everything would be in one central 
place that would enable one method migration of all datasets at once into MySQL database using 
the MySQL Migration tool.  Protégé 3.4.8 is installed on a same computer as MySQL 5.3.  This 
computer has Windows 7 – 64 bit with 6 GB of RAM.  The DataMaster plugin from Protégé 
3.4.8 is integrated with MySQL’s CHO database using a JDBC driver.   A lax file from Protégé 
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3.4.8 is modified so that more RAM would be allocated to Protégé (allocated RAM was in-
creased from 477 MB to 1.9 GB).  Hardware and software limitations on the machine prevented 
from more RAM being allocated to Protégé 3.4.8, which limited the size of a database that could 
be integrated and convertet using Protégé 3.4.8.  For specific details on setting up Protégé 3.4.8 
and integrating it with MySQL, please refer to Appendix A where detailed information is pro-
vided along with screen shots of various steps in the process.  After integrating DataMaster with 
MySQL database, each of the tables from the CHO database are imported into Protégé 3.4.8 as 
an OWL class along with all its instances and properties.  As a result, nine ontologies (i.e., mi-
cro-ontologies) are developed from the database conversion.  In the next sections, these nine mi-
cro-ontologies are discussed. 
6.3  Aquifer.owl 
 Aquifer.owl is developed from a dataset that was retrieved from the National Atlas Data 
[Data, 2012].  This dataset is available for download as a shapefile or geodatabase for the entire 
United States.  Using ESRI’s ArcMap 10, the dataset is clipped to State of Georgia, which is then 
imported into MySQL database for conversion into RDF.   Aquifer.owl consists of five proper-
ties, i.e. aquifer.AquiferCode, aquifer.AquiferName, aquifer.ID, aquifer.RockName, and 
aquifer.RockTypeCode along with 42 instances of aquifer throughout Georgia.  A generated 
GIS map from ArcMap 10 is provided in Figure 6.1 on the next page, and Table 6.1 lists detailed 
results of Aquifer.owl ontology.  For the source code of Aquifer.owl and a diagram from Knoodl 
see Appendix B-1 and B-1.1.  
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6.4  Contaminant.owl 
 Contaminant.owl is developed from two datasets (i.e., Primary Drinking Water Contam-
inants and Secondary Drinking Water Contaminants) that were retrieved from the EPA website 
[EPA, 2012]. This data is provided in html format, which was copied into Microsoft Access DB 
and then exported into MySQL database as two tables, PrimaryContaminants and Secondary-
Contaminants.  These two tables are imported into Protégé 3.4.8 to create the Contami-
nant.owl ontology, which contains all the standards for the drinking water contaminants along 
with their health side effects, which makes this ontology vital as it plays a significant role in link-
ing Hydrosphere and Biosphere concepts in the top-level ontology, CHO. 
Table 6. 1: Aquifer.owl 
Metrics Quantity 
Axiom 327 
Logical Axiom Count 297 
Class Count 5 
Object Property Count 5 
Data Property Count 12 
Individual Count 42 
DL Expressivity ALIF(D) 
Object Property Axioms Quantity 
InverseObjectProperties Axiom Count 1 
FunctionalObjectProperty Axiom Count 4 
InverseFuntionalObjectProperty Axiom 
Count 1 
ObjectPropertyDomain Axiom Count 4 
ObjectPropertyRange Axiom Count 5 
Data Property Axioms Quantity 
FuntionalDataProperty Axioms Count 11 
DataPropertyDomain Axioms Count 9 
DataPropertyRange Axiom Count 12 
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Figure 6. 1:  Georgia Aquifers map generated from the National Atlas Data [2003]. 
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PrimaryContaminant and SecondaryContaminant are the two classes that make the 
Contaminant micro-ontology.   Contaminant micro-ontology contains 56 datatype properties 
that focus on the MCL, MCLG, units, and potential health effects of each of the contaminants.  
Detailed results for Contaminant.owl micro-ontology are provided in Table 6.2.  OWL code 
and the Knoodl diagrams for this ontology are provided in Appendix B-2 and B-2.1-B-2.6. 
Table 6. 2: Contaminant.owl 
Metrics Quantity 
Axiom 1266 
Logical Axiom Count 1034 
Class Count 11 
Object Property Count 5 
Data Property Count 59 
Individual Count 102 
DL Expressivity ALIF(D) 
Object Property Axioms Quantity 
InverseObjectProperties Axiom Count 1 
FunctionalObjectProperty Axiom Count 4 
InverseFuntionalObjectProperty Axiom 
Count 1 
ObjectPropertyDomain Axiom Count 4 
ObjectPropertyRange Axiom Count 5 
Data Property Axioms Quantity 
FuntionalDataProperty Axioms Count 58 
DataPropertyDomain Axioms Count 56 
DataPropertyRange Axiom Count 59 
 
6.5  ContaminantSample.owl 
 ContaminantSample.owl is developed from two datasets (PrimaryContaminant-
Sample and SecondaryContaminantSample) that were retrieved from EPA’s STORET 
(STOrage and RETrieval) database.  The data is retrieved as CSV files, which was initially 
stored in Microsoft Access 2010.  Then, using MySQL Migration Toolkit, MS DB tables are im-
ported into MySQL CHO database.  The two tables from MySQL CHO database are imported 
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into Protégé 3.4.8 as two classes, PrimaryContaminantSample and SecondaryContaminant-
Sample. The resulting micro-ontology consisted of 40 datatype properties, 506 instances of Pri-
maryContaminantSample and 281 instances of SecondaryContaminantSample.  A detailed 
report for the results for the ContaminantSample.owl micro-ontology are provided in Table 
6.3.  The OWL source code and Knoodl diagrams are provided in Appendix B-3 and B-3.1- B-
3.2. 
6.6  GaLandfill.owl 
 GaLandfill.owl is developed from a dataset that was acquired from Georgia Clearing-
house.  Dataset was downloaded in an ArcInfo Interchange file (e00) that was converted into a  
Table 6. 3: ContaminantSample.owl 
Metrics Quantity 
Axiom 14733 
Logical Axiom Count 14638 
Class Count 6 
Object Property Count 5 
Data Property Count 43 
Individual Count 787 
DL Expressivity ALIF(D) 
Object Property Axioms Quantity 
InverseObjectProperties Axiom Count 1 
FunctionalObjectProperty Axiom Count 4 
InverseFuntionalObjectProperty Axiom 
Count 1 
ObjectPropertyDomain Axiom Count 4 
ObjectPropertyRange Axiom Count 5 
Data Property Axioms Quantity 
FuntionalDataProperty Axioms Count 42 
DataPropertyDomain Axioms Count 40 
DataPropertyRange Axiom Count 43 
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shapefile in ArcMap, and then exported as an Excel file that was imported into Microsoft Ac-
cess.  Using the MySQL Migration Tool, GaLandfill dataset was imported into MySQL.    
GaLandfill.owl consists of 8 datatype properties that are related to the GaLandifill class in re-
gards to landfill’s permits, hydraulic unit code, location, and basin that it’s in.   A detailed report 
on the results for GaLandfill.owl micro-ontology is provided in Table 6.4, and a GIS map for the 
GaLandfill is provided in Figure 6.2, which also consists of other datasets that are described in 
the next few sections.   The source code and Knoodl diagram are provided in Appendix B-4 and 
B-4.1.   
Table 6. 4: GaLandfill.owl 
Metrics Quantity 
Axiom 4790 
Logical Axiom Count 4754 
Class Count 5 
Object Property Count 5 
Data Property Count 15 
Individual Count 522 
DL Expressivity ALIF(D) 
Object Property Axioms Quantity 
InverseObjectProperties Axiom Count 1 
FunctionalObjectProperty Axiom Count 4 
InverseFuntionalObjectProperty Axiom 
Count 1 
ObjectPropertyDomain Axiom Count 4 
ObjectPropertyRange Axiom Count 5 
Data Property Axioms Quantity 
FuntionalDataProperty Axioms Count 14 
DataPropertyDomain Axioms Count 12 
DataPropertyRange Axiom Count 15 
 
 
 
103 
6.7  GaWaterBody.owl 
 GaWaterBody.owl is developed from a dataset that was retrieved from Georgia Clear-
inghouse.  GaWaterBody is processed and converted in a same process as the GaLandfill de-
scribed in the previous section.   GaWaterBody consists of properties regarding the location and 
hydraulic unit code that the water body is confined to.   A detailed report on the results for 
GaWaterBody.owl micro-ontology is provided in Table 6.5, and the source code along with 
Knoodl diagram are provided in Appendix B-5 and B-5.1. 
6.8  HSI.owl 
 HSI.owl is developed from a dataset that was retrieved from Georgia Clearinghouse, and 
HSI dataset was correlated with a current version of the dataset that was provided by the Georgia 
Environmental Protection Division (EPD).  HSI, which stands for Hazardous Site Inventory, 
contains an inventory of all the facilities that are known to work with hazardous materials along 
with the information on the facilities that are releasing contaminants into the environment.  Some 
of the newer entries to the dataset were not included in the HSI.owl because the data for some of 
the entries were incomplete, which would have resulted in voids in the micro-ontology; therefore 
the incomplete entries in version 1.0 of HSI.owl and version 2.0 of CHO.owl were omited.   
This HSImicro-ontology consists of many properties, which pertain to the name of facilities, lo-
cation, contaminant released, concentration of contaminant released, cleanup status, etc.  Results 
for the HSI.owl are provided in Table 6.6, and a distribution of HSI facilities is provided in Fig-
ure 6.2.  The OWL source code and Knoodl diagram are provided in Appendix B-6 and B-6.1. 
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Table 6. 5: GaWaterBody.owl 
Metrics Quantity 
Axiom 26959 
Logical Axiom Count 26925 
Class Count 5 
Object Property Count 5 
Data Property Count 14 
Individual Count 3401 
DL Expressivity ALIF(D) 
Object Property Axioms Quantity 
InverseObjectProperties Axiom Count 1 
FunctionalObjectProperty Axiom Count 4 
InverseFuntionalObjectProperty Axiom 
Count 1 
ObjectPropertyDomain Axiom Count 4 
ObjectPropertyRange Axiom Count 5 
Data Property Axioms Quantity 
FuntionalDataProperty Axioms Count 13 
DataPropertyDomain Axioms Count 11 
DataPropertyRange Axiom Count 14 
Table 6. 6: HSI.owl 
Metrics Quantity 
Axiom 9820 
Logical Axiom Count 9754 
Class Count 5 
Object Property Count 5 
Data Property Count 30 
Individual Count 412 
DL Expressivity ALIF(D) 
Object Property Axioms Quantity 
InverseObjectProperties Axiom Count 1 
FunctionalObjectProperty Axiom Count 4 
InverseFuntionalObjectProperty Axiom 
Count 1 
ObjectPropertyDomain Axiom Count 4 
ObjectPropertyRange Axiom Count 5 
Data Property Axioms Quantity 
FuntionalDataProperty Axioms Count 29 
DataPropertyDomain Axioms Count 27 
DataPropertyRange Axiom Count 30 
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Figure 6. 2: Map of Georgia showing the locations of the Landfills found in the GaLandfill.owl on-
tology, Hazardous Sites found in HIS.owl ontology, and Leaking Underground Storage Tanks 
found in the LUST.owl ontology.  The data used to create this map was acquired from the following 
sources [DNR, 1999] [EPD, 2011] [Strickfaden, 2011].  
 
6.9  LUST.owl 
 LUST.owl is developed from a Leaking Underground Storage Tank (LUST) dataset that 
was retrieved from Georgia Department of Natural Resources (DNR).  The LUST dataset that 
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was retrieved from DNR did not have latitude and longitude coordinates.  As a result, the entire 
dataset that consisted of 17,290 records had to be geocoded using ESRI’s ArcMap 10.  The ad-
dress locator that was used for the geocoding is 10.0 US Streets Geocode Service (ArcGIS 
Online). For the geocoding options: the locator was US_RoofTop, and matching options were 
80% for spelling sensitivity, 85% for minimum candidate score, and 85% for minimum match 
score, which means that the addresses from the LUST.owl were compared to the addresses found 
in US_RoofTop locator, and if the addresses from LUST.owl matched addressed found in 
US_RoofTop,  according to the specified criteria in matching options, then the address from the 
LUST.owl was registered as matched – otherwise, tied or unmatched.  Geocoding results (Figure 
6.3) were as follows: 16674 records matched (96%), 601 records tied (3%), and 15 records were 
unmatched (< 1%).  Unmatched 15 records were verified with Google Maps, in which the city 
name was found inaccurate for the records that listed Fort Gillem, GA instead of Forest Park, 
GA.  All 15 unmatched records had  corrections applied to them and were matched. 
This was the largest dataset of all the other datasets that were used in this project.   LUST 
dataset consisted of over 17000 entries, which exceeded the limitation of equipment when the 
conversion process from MySQL DB to Protégé 3.4.8 was attempted.  As a result, the LUST da-
taset was reduced to only 7004 entries, which were the ones that were actively leaking and re-
quired further action.  Some of the datatype properties associated with LUST are provided in the 
Knoodl diagram in Appendix B-7.1, and its OWL source code is provided in Appendix B-7.   A 
summary of the results for the LUST.owl ontology is provided in Table 6.7.  Also, the LUST fa-
cilities distribution is provided in the map in Figure 6.2 along with HSI facilities and Landfills. 
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Figure 6. 3: Geocoding results for the LUST.owl dataset. 
 
6.10  USGSWells.owl 
 USGSWells.owl is developed from multiple datasets that were acquired from USGS.   
The datasets used were from NWIS dataset of groundwater wells for State of Georgia along with 
two datasets that were a result of a study conducted by [Kuniansky and Bellino., 2012] from 
USGS in which they reported the transmissivity and storativity values using aquifer pumping test 
and specific capacity test for some of the wells that were drilled in the South Georgia aquifers.  
A distribution of their testing sites and aquifers tested are provided in Figure 6.4.  The 
USGSWells.owl ontology consists of three classes, USGSWells, AquiferPumpingTest, and 
SpecificCapacityTest.  These datatype properties that are associated with the classes account 
for the locations of the water wells, depth to water, and date of data acquired for the well.  Aqui-
ferPumpingTest and SpecificCapacityTest have additional properties that account for the  
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Table 6. 7: LUST.owl 
Metrics Quantity 
Axiom 112190 
Logical Axiom Count 112140 
Class Count 5 
Object Property Count 5 
Data Property Count 22 
Individual Count 7004 
DL Expressivity ALIF(D) 
Object Property Axioms Quantity 
InverseObjectProperties Axiom Count 1 
FunctionalObjectProperty Axiom Count 4 
InverseFuntionalObjectProperty Axiom 
Count 1 
ObjectPropertyDomain Axiom Count 4 
ObjectPropertyRange Axiom Count 5 
Data Property Axioms Quantity 
FuntionalDataProperty Axioms Count 21 
DataPropertyDomain Axioms Count 19 
DataPropertyRange Axiom Count 22 
 
transmisivity (aquifer.Transmisivity) and storativity (aquifer.Storativity) values, which are 
crucial aquifer properties.  Source code for USGSWells.owl is provided in Appendix B-8, and 
Knoodl diagrams that illustrate all the properties for the SpecificCapacityTest, AquiferPumping-
Test, and USGSWells class are provided in Appendix B-8.1, 8.2, and 8.3.   Furthermore, a sum-
mary of the results for the USGSWells.owl micro-ontology is provided in Table 6.8. 
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Figure 6. 4: Maps showing the transmissivity for Georgia applying the data collected in the USGS 
data series 669 [Kuniansky and Bellino., 2012].  Aquifer transmissivity is interpolated based on the 
data found in each aquifer. 
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Table 6. 8: USGSWells.owl 
Metrics Quantity 
Axiom 12072 
Logical Axiom Count 11966 
Class Count 7 
Object Property Count 5 
Data Property Count 47 
Individual Count 887 
DL Expressivity ALIF(D) 
Object Property Axioms Quantity 
InverseObjectProperties Axiom Count 1 
FunctionalObjectProperty Axiom Count 4 
InverseFuntionalObjectProperty Axiom 
Count 1 
ObjectPropertyDomain Axiom Count 4 
ObjectPropertyRange Axiom Count 5 
Data Property Axioms Quantity 
FuntionalDataProperty Axioms Count 46 
DataPropertyDomain Axioms Count 44 
DataPropertyRange Axiom Count 47 
 
6.11  WaterQuality.owl 
 WaterQuality.owl micro-ontology is developed from multiple datasets that were col-
lected from the EPA’s STORET database.  The datasets that make up the classes in the Water-
Quality.owl ontology include: SpecificConductance, Temperature, Salinity, DissolvedOxy-
gen, and PH.  These classes have a lot of datatype properties that contain information such as 
the values of the measurements and their corresponding units along with time the sample was 
measured and method used to measure the sample.  WaterQuality.owl micro-ontology is sum-
marized in Table 6.9.   The OWL source code along with Knoodl diagrams are provided in the 
Appendix B-9 and B-9.1, 9.2, 9.3, and 9.4.  Figure 6.4 is provided for illustration of the data used 
in the WaterQuality.owl micro-ontology.   
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Figure 6. 5   Georgia map developed from USGSWells and WaterQuality datasets [USGS, 2012] 
[2013]. The stations where the samples were collected/measured are also depicted. 
 
 
  
112 
Table 6. 9: WaterQuality.owl 
Metrics Quantity 
Axiom 11581 
Logical Axiom Count 1374 
Class Count 9 
Object Property Count 5 
Data Property Count 92 
Individual Count 625 
DL Expressivity ALUIF(D) 
Object Property Axioms Quantity 
InverseObjectProperties Axiom Count 1 
FunctionalObjectProperty Axiom Count 4 
InverseFuntionalObjectProperty Axiom 
Count 1 
ObjectPropertyDomain Axiom Count 4 
ObjectPropertyRange Axiom Count 5 
Data Property Axioms Quantity 
FuntionalDataProperty Axioms Count 91 
DataPropertyDomain Axioms Count 89 
DataPropertyRange Axiom Count 92 
 
6.12  Summary 
 Procedures and results for collecting, refining, and converting Georgia’s datasets into 
RDF in the form of micro-ontologies is provided throughout the sections of this chapter.  In addi-
tion, Protégé 3.4.8 software limitations are discussed briefly, which will be addressed in later 
chapters as well.  All the micro-ontologies (Aquifer.owl, Contaminant.owl, Contaminant-
Sample.owl, GaLandfill.owl, GaWaterBody.owl, HSI.owl, LUST.owl, USGSWells.owl, 
and WaterQuality.owl) that are developed and discussed briefly in the nine sections of this 
chapter are imported into the CHO.owl,  which is the top-level ontology that is discussed in the 
next chapter.  The CHO.owl ontology imports all nine of the micro-ontologies along with addi-
tional ontologies that will be discussed about in the next chapter.   
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CHAPTER 7: CHO upper-level ontology 
In the following sections, the procedure for developing CHO top or upper level ontology 
is provided.  Discussion of procedure is going to include: setup of Protégé editor, deciding on the 
naming schema for CHO ontology, importing of all micro-ontologies that were developed in 
Chapter 6, importing of GML, DBpedia, and SWEET ontologies; developing SWRL rules, and 
processing the ontology with a Reasoner for verification that the otology is consistent.  Further-
more, results of CHO top level ontology are provided, which includes the statistics of the ontol-
ogy.   
7.1 Protégé 4.2 Setup 
Protégé 4.259 was downloaded and installed on a Windows 7 64-bit machine that had 6 
GB of RAM and powered by a 2.00 GHz Duel Core processor.  Upon installation of the Protégé 
4.2, lax file had to be edited to increase the amount of RAM that Java Virtual Machine (JVM) 
utilizes for Protégé.  The amount of RAM initially allocated is 477 MB, which is not enough 
space to work with the datasets used in this project.  As a result, the lax file in Protégé 4.2 direc-
tory was edited to 1.91 GB, which is the maximum amount of RAM that I could allocate for Pro-
tégé and this is in part due to the bug in the installation of Protégé, which utilized an Install Any-
where driver, which creates a memory restriction resembling that of a 32-bit environment.  
Therefore, the installation bug limits the RAM utilization to a maximum of 1.91 GB on my ma-
chine.   
                                                          
59 http://protege.cim3.net/download/old-releases/Protege%204.x/4.2%20betas/zip/ 
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Next, the visualization tools, i.e. OwlViz and OntoGraph, in Protégé 4.2 were setup.  Pro-
tégé’s OwlViz tool depends on GraphViz60 (Graph Visualization Software), which is an inde-
pendent application that had to be downloaded and installed on the system. Then, in Protégé’s 
Preference window, a path to the Dot file in GraphViz was inputted so that OwlViz would be 
able to use GraphViz (see Figure 7.1).  As for OntoGraph, it was accessed from the Windows 
Tab menu.  OwlViz allows for the visualization of the hierarchy of the class structure within the 
ontology, and OntoGraph allows for visualization of the relationships among classes in the ontol-
ogy. 
 
Figure 7. 1: Path to the Dot file (GraphViz) for OwlViz. 
 
 
 
                                                          
60 http://www.graphviz.org/Download.php 
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7.2 Naming schema 
In CHO, all classes representing knowledge concepts captured in Chapter 4 begin with a 
capital letter, and throughout the writing it will be expressed in Arial font (e.g., Contaminant) 
and complex names will be given in UpperCamelCase (e.g., ContaminantTransport).  As for 
properties indicating the relationships among the classes, they will be lowercase and expressed in 
Arial font, and if the property consists of two words, then the second word would be capitalized, 
i.e., lowerCamelCase (e.g., contaminates, hasImpactOn). 
7.3 Approach to development 
The knowledge captured and discussed in Chapter 3 was used to design the UML dia-
grams for CHO (Chapter 5) will be used for development of CHO in which UML diagrams will 
act as blueprints for the CHO.  Concepts from CHO, represented by the blue boxes in Figure 5.3 
– 5.6 were used to make up the class hierarchy in Protégé.  All the concepts that were related 
with rectangular and closed arrows in these figures are represented as subclasses of one another 
in Protégé.  Spline open arrows relating concepts represent various object properties in Protégé.  
Finally, all the attributes that were listed in class boxes in Figures 5.3 through 5.5 represent 
datatype properties in Protégé.  For example, information about Sample class from Figure 5.5 
will be translated (in RDF triple format) into Protégé as: Sample isA Class, Sample subclas-
sOf InvestigationComponents, DissolvedOxygenSample subClassOf WaterQualitySam-
ple, Sample analyzedIn Laboratory, DissolvedOxygenSample has analyticalProcessID.  
These triple statements are graphically shown in Figure 7.2 created by Protégé’s OntoGraph. 
There are additional object properties and datatype properties in CHO that are not listed in the 
UML diagrams.  Some of these properties are a result of Reasoners that process the ontology and 
draw additional relationships based on inference rules.  Reasoner is discussed in section 7.5.   
116 
 
Figure 7. 2: OntoGraph view in Protégé 4.3 of the Sample class 
 
7.4 Importing micro-ontologies  
The datasets converted from DB into RDF (see Chapter 6) resulted in 9 micro-ontologies that 
were imported into CHO.owl as individual ontologies (Figure 7.2).  These 9 micro-ontologies are: Aqui-
fer.owl, Contaminant.owl, ContaminantSample.owl, GaLandfill.owl, GaWaterBody.owl, HSI.owl, 
LUST.owl, USGSWells.owl, and WaterQuality.owl.  The OWL code used to execute these imports is 
given in List 7.1.  Micro-ontologies were further extended by integrating individual ontologies into the 
CHO.owl hierarchy using OWL constructs such as: subClassOf or equivalentClassOf, which will be 
discussed in the following subsections.  Integration applying the SWRL rules will be discussed in section 
7.5. 
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Figure 7. 3: An OntoGraph visualization showing the CHO.owl ontology importing the nine ontolo-
gies that were developed in Chapter 6. 
 
List 7. 1: OWL code for importing the nine micro-ontologies (see Figure 7.3). 
<rdfs:comment> OWL import code begin</rdfs:comment> 
<owl:Ontology rdf:about="http://geospatial.gsu.edu/projects/cho/CHO"> 
   <rdfs:comment>Only code for ontology import shown </rdfs:comment> 
   <owl:imports rdf:resource="http://geospatial.gsu.edu/projects/cho/Aquifer.owl"/>                                        
   <owl:imports rdf:resource="http://geospatial.gsu.edu/projects/cho/Contaminant.owl"/> 
   <owl:imports rdf:resource="http://geospatial.gsu.edu/projects/cho/ContaminantSample.owl"/> 
   <owl:imports rdf:resource="http://geospatial.gsu.edu/projects/cho/GaLandfill.owl"/> 
   <owl:imports rdf:resource="http://geospatial.gsu.edu/projects/cho/GaWaterBody.owl"/>                     
   <owl:imports rdf:resource="http://geospatial.gsu.edu/projects/cho/HSI.owl"/> 
   <owl:imports rdf:resource="http://geospatial.gsu.edu/projects/cho/LUST.owl"/>                     
   <owl:imports rdf:resource="http://geospatial.gsu.edu/projects/cho/USGSWells.owl"/> 
   <owl:imports rdf:resource="http://geospatial.gsu.edu/projects/cho/WaterQuality.owl"/> 
</owl:Ontology> 
 
7.4.1 Aquifer.owl 
Aquifer.owl61 ontology consists of one class, Aquifer.  Aquifer has been integrated into 
the CHO.owl class hierarchy by equating Aquifer to Aquifer class in CHO.owl.  Furthermore, a 
                                                          
61 http://geospatial.gsu.edu/projects/cho/Aquifer.owl 
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transitive property, partOf, was used to incorporate Aquifer into AquiferSystem.  In addition, 
Aquifer has been assigned three subclasses – ConfinedAquifer, SemiConfinedAquifer, and 
UnconfinedAquifer.  Furthermore, all datatype properties of Aquifer from Aquifer.owl had 
been made a subproperty to the Aquifer datatype properties from CHO.owl. 
7.4.2 Contaminant.owl 
Contaminant.owl62 consists of classes: Disinfectants, DisinfectantByproducts, Inor-
ganicChemicals, OrganicChemicals, Microorganisms, Radionuclides, and Secondary-
Contaminant that were integrated into the CHO.owl class hierarchy as subclasses of Pri-
maryContaminat class (except SecondaryContaminant).  Contaminant.owl’s Secondary-
Contaminant class was made equivalent to the SecondaryContaminant class in CHO.owl.  
All the datatype properties associated with these classes were made subproperties of the Pri-
maryContaminant and SecondaryContaminant properties.  Furthermore, all of the classes 
from Contaminant.owl have been incorporated into the SWRL rules that were developed in 
CHO.owl (see Table 7.3).  
7.4.3 ContaminantSample.owl 
ContaminantSample.owl63 consists of the following classes: DisinfectantSample, 
DisinfectionBryproductSample, InorganicChemicalSample, MicroorganismSample, Or-
ganicChemicalSample, RadionuclidesSample, and SecondaryContaminantSample. Sec-
ondaryContaminantSample is a subclass of WaterQualitySample, and all the other classes 
are a subclass of GAPrimaryContSample and that is a subclass of PrimaryContaminant-
                                                          
62http://geospatial.gsu.edu/projects/cho/Contaminant.owl  
63 http://geospatial.gsu.edu/projects/cho/ContaminantSample.owl 
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Sample.  All the datatype properties from SecondaryContaminantSample are made subprop-
erties of WaterQualitySample datatype properties, and all the datatype properties from other 
classes from ContaminantSample.owl are made subproperties of PrimaryContaminant-
Sample datatype properties.  Furthermore, all of the classes from ContaminantSample.owl 
(except SecondaryContaminantSample) have been incorporated into SWRL rules that were 
developed in CHO.owl (see Table 7.3). 
7.4.4 GaLandfill.owl 
GaLandfill.owl64 consists of one class, GaLandfill, which is made a subclass of Landfill 
in CHO.owl.  In CHO.owl, Landfill is a subclass of a more general class ContaminantSource.  
All datatype properties from GaLandfill are made subproperties of Lanfill datatype properties.  
SWRL rules are not used for integrating GaLanfill.owl with CHO.owl. 
7.4.5 GaWaterBody.owl 
GaWaterBody.owl65 consists of one class GaWaterBody, which is made equivalent to 
the SurfaceWaterBody class in CHO.owl.  All datatype properties of GaWaterBody became 
subproperties of SurfaceWaterBody datatype properties.  SWRL rules are used to further clas-
sify all instances of GaWaterBody into additional classes such as: Canal, Lake, River, and In-
termittent (see Table 7.3).  GaWaterBody is further integrated with other classes in CHO.owl 
by the use of stores and transmits object properties (e.g., SurfaceWaterBody stores Water, 
SurfaceWaterBody transmits Water).  Also, the partOf transitive property is used to indicate 
that SurfaceWaterBody partOf Hydrosphere. 
 
                                                          
64 http://geospatial.gsu.edu/projects/cho/GaLandfill.owl 
65 http://geospatial.gsu.edu/projects/cho/GaWaterBody.owl 
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7.4.6 HSI.owl 
HSI.owl66 consists of one class, GAHSI, which is made a subclass of HazardousSite in 
CHO.owl.  All datatype properties of GAHSI became subproperties to the datatype properties of 
HazardousSite.  HazardousSite is a subclass of ContaminantSource, which consists of 
many object properties that link the class to other classes throughout CHO.owl.  SWRL rules are 
not used with HSI.owl.   
7.4.7 LUST.owl 
The LUST.owl67 consists of one class, GALUST, which is made a subclass of Leak-
ingUndergroundStorageTank.  All datatype properties of GALUST became subproperties of 
the datatype properties of LeakingUndergroundStorageTank.  LeakingUnderground-
StorageTank is also a subclass of ContaminantSource as is HazardousSite.  SWRL rules are 
not used with LUST.owl.   
7.4.8 USGSWells.owl 
USGSWells.owl68 consists of three classes, USGSWells, AquiferPumpingTest, and 
SpecificCapacityTest.  USGSWells is made a subclass of ObservationalWells, and Aquifer-
PumpingTest and SpecificCapacity are made subclasses of WellTestMethod.  All datatype 
properties belong to their parent class datatype properties as subproperties.   
 
 
 
                                                          
66 http://geospatial.gsu.edu/projects/cho/HSI.owl 
67 http://geospatial.gsu.edu/projects/cho/LUST.owl 
68 http://geospatial.gsu.edu/projects/cho/USGSWells.owl 
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7.4.9 WaterQuality.owl 
WaterQuality.owl69 consists of 5 classes: GaDissolvedOxygenSample, GaPHSam-
ple, GaSalinitySample, GaSpecificConductanceSample, and GaTemperatureSample.  
GaDissolvedOxygenSample is made a subclass of DissolvedOxygenSample that is a subclass of 
WaterQualitySample.  All of the datatype properties are made as subproperties of WaterQual-
itySample’s datatype properties.  The same is done for the other four classes, each of which is 
made a subclass of its counterpart in CHO.owl.  SWRL rules were used to further classify and 
integrate WaterQuality.owl classes with CHO.owl (see Tables 7.1 -7.3 and Figure 7.4).   
7.4.10 Overview of micro-ontologies imported 
The reason for making GALUST, GAHSI, and GaLandfill subclasses of their counter-
parts in CHO.owl is to keep a proper class hierarchy, which simplifies the integration of datatype 
properties of imported ontologies.  This approach is taken so that additional datasets (ontologies) 
can be integrated with CHO.owl efficiently.  More importantly, by maintaining a proper class 
hierarchy, SWRL rules can be created with simple algorithms in which a general datatype prop-
erty can be used. 
7.5 Importing GML and DBpedia ontology  
GML70 ontology was imported into CHO from the Web.  DBpedia uses GML ontology 
in identifying geospatial objects, and since CHO is to be integrated with DBpedia, a common 
terminology is necessary.  All datatype properties from CHO that have geocoordinates associ-
ated with them are created as subproperties of hasLocationLat and hasLocationLong, which 
                                                          
69 http://geospatial.gsu.edu/projects/cho/WaterQuality.owl 
70 http://www.opengis.net/gml/ 
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are datatype properties belonging to the FeatureLocation class that is created in CHO.   The 
FeatureLocation class is made equivalent to the _Feature class from GML ontology, and has-
LocationLat and hasLocationLong are made equivalent to the GML’s lat and long datatype 
properties. If every latitude and longitude datatype property from CHO are made equivalent to 
GML’s lat and long property, it would have created a problem in CHO in which every individ-
ual (instance of a class) would belong to every class that had a datatype property equivalent to 
the lat and long from GML.  To avert this problem, all the location datatype properties are made 
a subproperty of hasLocationLat and hasLocationLong.   
Next, DBpedia71 version 3.7 is imported and integrated with CHO [Sahnwaldt, 2012].  
Integrating CHO with DBpedia would allow all CHO data to be available for other datasets that 
are integrated with DBpedia (e.g., all the datasets that are available on the Linked Open Data 
(LOD) Cloud).  CHO classes are integrated with the DBpedia ontology via the Equivalent 
(SameAs) class. Classes from CHO that are made equivalent to DBpedia’s classes are shown in 
table 7.1.  Furthermore, additional links are made via datatype properties.  In DBpedia, the Per-
son class is the domain of CHO datatype properties hsi.PropOwner, pit.Owner, and septic-
Tank.Owner. The Company class is the domain of chemicalPipeline.Company, geoSur-
vey.Company, plumeAnalysis.Company, and well.Company.  Furthermore, the Organiza-
tion class from DBpedia is the domain for waterQualitySamp.OrgName and laboratory.Or-
ganizationName. 
Table 7. 1: CHO classes that are equal/subclass to DBpedia’s classes. 
CHO method Dbpedia 
Geologist Equivalent scientist 
Geologist subClassOf Person 
Lake Equivalent LakeBodyOfWater 
River Equivalent RiverBodyOfWater 
                                                          
71 http://dbpedia.org/ontology/ 
123 
Table 7.1 continued   
Canal Equivalent Canal 
WaterBody Equivalent body of water 
ContaminantSource subClassOf Place 
Disinfectants, Disinfection-
Byproducts, InorganicCom-
pounds, OrganicChemicals Equivalent chemical compound 
 
7.6 Importing SWEET ontologies 
A total of 14 SWEET72 ontologies were imported into CHO, which are procChemical73, 
phenMixing74, propChemical75, phenHydro76, relaSci77, relaSpace78, matrWater79, phen-
FluidTransport80, phenEnvirImpact81, realmHydro82, rela83, realmHydroBody84, phen85, and 
matr86.  These ontologies are integrated with CHO via class equivalence or subclassOf (i.e., 
sameAs).  SWEET ontologies are integrated with CHO using object properties from SWEET on-
tologies (e.g., hasImpact from relaSci) to further define the concepts in CHO.  For example, in 
CHO, hasImpact is used to define what type of impact a ContaminantSource has on the Bio-
sphere and Hydroshpere, which is a Hazardous impact.  The statement can be expressed as 
such:  ContaminantSource hasImpact Value Hazard, ContaminantSource hasImpactOn 
                                                          
72 http://sweet.jpl.nasa.gov/ 
73 http://sweet.jpl.nasa.gov/2.3/procChemical.owl 
74 http://sweet.jpl.nasa.gov/2.3/phenMixing.owl 
75 http://sweet.jpl.nasa.gov/2.3/propChemical.owl 
76 http://sweet.jpl.nasa.gov/2.3/phenHydro.owl 
77 http://sweet.jpl.nasa.gov/2.3/relaSci.owl 
78 http://sweet.jpl.nasa.gov/2.3/relaSpace.owl 
79 http://sweet.jpl.nasa.gov/2.3/matrWater.owl 
80 http://sweet.jpl.nasa.gov/2.3/phenFluidTransport.owl 
81 http://sweet.jpl.nasa.gov/2.3/phenEnvirImpact.owl 
82 http://sweet.jpl.nasa.gov/2.3/realmHydro.owl 
83 http://sweet.jpl.nasa.gov/2.3/rela.owl 
84 http://sweet.jpl.nasa.gov/2.3/realmHydroBody.owl 
85 http://sweet.jpl.nasa.gov/2.3/phen.owl 
86 http://sweet.jpl.nasa.gov/2.3/matr.owl 
124 
Biosphere and ContaminantSource hasImpactOn Hydrosphere.  Additional examples will 
be provided in the results section in which OntoGraph diagrams will be provided to further illus-
trate these relationships.  Table 7.2 shows all the classes from SWEET ontologies that have been 
integrated with CHO via equivalence and subclass properties.   
Furthermore, object properties from SWEET ontologies that are integrated with CHO 
are: hasState, hasRealm, hasPhenomena, hasSubstance, hasChemical, above, below, 
hasSpatialConfiguration, hasImpact, and hasImpactOn.  In CHO, hasState is used to char-
acterize contaminants (e.g., WaterFlow hasState value Fluid).  The hasRealm property is 
used to define the domain of a class or individual (e.g., Water hasRealm some WaterBody). 
The hasPhenomena property is used to generalize ContaminantTransport (e.g., Diffusion 
subclassOf hasPhenomena only Transport).  The hasSubstance property is used to further 
classify classes such as WaterBody hasSubstance Water.  The hasChemical property is 
equivalent to the hasSubstance.  The above and below property are used to define where the 
surface and subsurface WaterBody are in relation to the PlanetarySurface.  The hasSpatial-
Configuration property is used to indicate the difference among aquifer (e.g., ConfinedAquifer 
haSpatialConfiguration value Confined).  As mentioned in the previous paragraph, the 
hasImpact and the hasImpactOn properties are used to indicate the value (OWL reserved 
word used for property restrictions – see List 7.1) for an Impact class, and what the type of im-
pact, for example: ContaminantSource hasImpact value Hazard, ContaminantSource 
hasImpactOn Biosphere and ContaminantSource hasImpactOn Hydroshpere. 
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Table 7. 2: SWEET 2.3. ontology classes that were integrated with CHO 
Ontology SWEET Class Method CHO class 
realmHydro Aquifer Equivalent Aquifer 
 ConfinedAquifer Equivalent ConfinedAquifer 
 UnconfinedAquifer Equivalent 
UnconfinedAqui-
fer 
 Aquitard Equivalent 
SemiConfinedAq-
uifer 
 VadoseZone Equivalent VadoseZone 
  SurfaceWater Equivalent SurfaceWater 
realmHydroBody Canal Equivalent Canal 
 Lake Equivalent Lake 
 River Equivalent River 
 Wetland Equivalent Wetland 
  Swamp Equivalent Swamp 
matr DO Equivalent DissolvedOxygen 
propChemical pH Equivalent PH 
 Acidity Equivalent Acidic 
  Alkalinity Equivalent Alkaline 
procChemical Absorption Equivalent Absorption 
 Adsorption Equivalent Adsorption 
  ChargeExchange Equivalent IonExchange 
phenHydro Percolation Equivalent Infiltration 
 Waterflow Equivalent WaterFlow 
 Discharge Equivalent Discharge 
 Runoff Equivalent Runoff 
 OpenChannelFlow subClassOf WaterFlow 
 StreamDischarge subClassOf Discharge 
 StreamFlow subClassOf WaterFlow 
 Baseflow Equivalent Baseflow 
  OverlandFlow subClassOf Runoff 
phenEnvirImpact WaterQuality Equivalent WaterQuality 
phem Precipitation Equivalent Precipitation 
phenMixing Diffusion Equivalent Diffusion 
phenFluid-
Transport Advection Equivalent Advection 
  
List 7. 2: ContaminantSource class’ OWL code depictin the Restriction on hasImpact with a has-
Value Hazard. 
<owl:Class rdf:about="&cho;ContaminantSource"> 
        <rdfs:subClassOf rdf:resource="&ontology;Place"/> 
        <rdfs:subClassOf> 
            <owl:Restriction> 
                <owl:onProperty rdf:resource="&relasci;hasImpact"/> 
                <owl:hasValue rdf:resource="&stateroleimpact;Hazard"/> 
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            </owl:Restriction> 
        </rdfs:subClassOf> 
        <rdfs:subClassOf> 
            <owl:Restriction> 
                <owl:onProperty rdf:resource="&relachemical;hasSubstance"/> 
                <owl:someValuesFrom rdf:resource="&cho;Contaminant"/> 
            </owl:Restriction> 
        </rdfs:subClassOf> 
    </owl:Class> 
 
 
7.7 SWRL 
Semantic Web Rule Language (SWRL) is used to create more complex relationships or 
restrictions among classes.   SWRL makes a knowledgebase more useful as it provides the capa-
bilities to further classify classes based on specific values instead of only subclass relationship.  
SWRL rules have been implemented throughout CHO.owl in order to further classify all the da-
tasets.  For example, the WaterQuality data that are retrieved from EPA’s STORET database, 
consists of information of the type of water quality test that the sample has been tested for and 
the value and unit that it has been measured for the sample.  Applying SWRL rules, it is possible 
to further classify the Sample data into such classes as DOBelowStandard (Dissolved Oxygen 
Below Standard), MicroorganismsSampleAboveStd (Microorganism Sample Above Stand-
ard), or OrganicChemSampleAboveStd (Organic Chemical Sample Above Standard).  These 
SWRL rules were created in correlation with the EPA’s Drinking Water Standards dataset (Table 
3.1), in which the type and the value of the sample measured was compared to the standards da-
taset, and if the values of the sample were not in compliance with the regulations, then an in-
stance of the sample would be classified according to that specific class.   
For example, the DOBelowStandard class represents samples that have dissolved oxy-
gen below 4.0 mg/L (Table 7.3).  Dissolvedoxygen.DissolvedOxygenValue(?x, ?y) is a  
datatype property for the class DissolvedOxygen, and this property has dissolved oxygen value  
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Table 7. 3: SWRL rule for DOBelowStandard class 
DOBelow-  Standard dissolvedoxygen.DissolvedOxygenValue(?x, ?y), lessThan(?y, 4.0) -
> haveDOBelowStandard(?x, true) 
 
(?y) for a given sample/instance (?x).  If this parameter is satisfied, then it moves forward and 
checks if the dissolved oxygen value (?y) is less than the standard, which is 4.0.  Now, if both 
statements are met, then the datatype property haveDOBelowStandard yields that the given 
sample/instance (?x) is true, and this instance (?x) would become a member of class 
DOBelowStandard. 
In Figure 7.4, shows the RDF code for the developed SWRL rule for class 
DOBelowStandard.  The orange box indicates the section of the code in which the argument for 
the haveDOBelowStandard property is defined.   In the green box, the less than operator (re-
source) is called to evaluate the arguments between the datatype (i.e., 4.0) and the variable y.  In 
the blue box, a declaration is made for the dissolvedoxygen.DissolvedOxygenValue property 
and its variables.  
Another more complex example, ContaminatedMicroorganismSample class repre-
sents a more specialized Sample class in which a sample that has a concentration of microor-
ganisms above the EPA’s Drinking Water standards is classified as contaminated (Table 7.4).  In 
this class, there are seven variables that come from datatype properties from three different clas-
ses that need to be considered before a sample becomes a member of this class; hence it makes it 
more complicated and the code becomes more laborious.  From Table 7.4, microorganism.Con-
taminant(?a, ?b) is a datatype property for a Microorganism class – representing a dataset 
from EPA’s Drinking Water standards – in which ?a is an instance of Microorganism and ?b is 
the name of the microorganism.  Microorganisms.MCLG(?a, ?f) is a datatype property that 
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represents maximum concentration limit goal (MCLG) of ?f for instance ?a, and microorgan-
ism.MCLGUnits (?a, ?x) is datatype property for reporting the units that  
 
 
 
Figure 7. 4: SWRL rule code for the DOBelowStandard class 
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Table 7. 4: SWRL rule for ContaminatedMicroorganismSample 
Contaminated-
Microorganism-
Sample 
microorganisms.Contaminant(?a, ?b), microorganisms.MCLG(?a, ?f), mi-
croorganisms.MCLGUnits(?a, ?x), primarycontaminantsample.Concentra-
tion(?c, ?h), primarycontaminantsample.PrimaryContaminant(?c, ?d), pri-
marycontaminantsample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIg-
noreCase(?b, ?d), stringEqualIgnoreCase(?y, ?x) -> haveContaminatedMi-
croorganismSample(?c, true) 
 
are used to define the MCLG for instance ?a.  Next, primarycontaminantsample.PrimaryCon-
taminant (?c, ?d) is a datatype property that represents the instance of sample (?c)  that has a 
contaminant ?d, and the instance ?c has a concentration ?h that is represented by primary-con-
taminantsample.Concentration (?c, ?h).  Also, primarycontaminantsample.Units(?c, ?y) 
represents the unit (?y) for the sample instance (?c).   The concentration of the primarycontami-
nantsample instance is compared to the microorganism standard using the greterThan opera-
tor.  Next, the name of the contaminant and the unit from the contaminant is compared with mi-
croorganism and primarycontaminantsample using the stringEqualIgnoreCase operator, 
which is not case sensitive.  Now, if concentration of the contaminant in the primarycontami-
nantsample is greater than the standard from microorganism, and if the contaminant name and 
units are equal, then haveContaminatedMicroorganismSample (?c, true) datatype property 
assigns this instance ?c to the ContaminatedMicroorganismSample class.  
Additional SWRL rules have been created for the following classes: Lake, Canal, River, 
Intermittent, AlkalineSample, AcidicSample, TempAboveStandard, SpecificConduct-
anceAbvStd, SalinityAboveStandard, RadionuclidesSample, OrganicChemSample, In-
organicChemSample, DisinfectantSample, DisinfectantByproductSample, Microorgan-
ismSample, ContaminatedOrganicChemSample, ContaminatedInorganicChemSample, 
ContaminatedRadionuclideSample, WaterContByMicroorganisms, WaterContByOrgan-
icChemSample, WaterContByInorganicChem, WaterContByDisinfectionByproducts, 
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WaterContByDisinfectants, and WaterContByRadionuclides.   There are a total of 28 
SWRL rules that have been created throughout CHO.owl.  All the rules are shown in Table 7.5, 
and the SWRL source code is shown in Appendix C as the code is too voluminous to be included 
in this chapter. 
Table 7. 5: SWRL Rules utilized in CHO.owl 
Class Rule 
Lake gawaterbody.Type(?x, ?y), stringEqualIgnoreCase(?y, "Lake/Pond") -> 
haveLake(?x, true) 
Canal gawaterbody.Type(?x, ?y), stringEqualIgnoreCase(?y, "Canal/Ditch") -> 
haveCanal(?x, true) 
River gawaterbody.Type(?x, ?y), stringEqualIgnoreCase(?y, "Stream/River") -> 
haveRiver(?x, true) 
Intermittent gawaterbody.Type(?x, ?y), stringEqualIgnoreCase(?y, "Intermittent") -> 
haveIntermittent(?x, true) 
Alka-
lineSample ph.PHvalue(?x, ?y), greaterThan(?y, 7.0) -> haveAlkalineSample(?x, true) 
AcidicSample ph.PHvalue(?x, ?y), lessThan(?y, 7.0) -> haveAcidicSample(?x, true) 
DOBelow-  
Standard 
dissolvedoxygen.DissolvedOxygenValue(?x, ?y), lessThan(?y, 4.0) -> 
haveDOBelowStandard(?x, true) 
TempAbove-
Standard 
temperature.TemperatureValue(?x, ?y), lessThan(32.78, ?y) -> haveT-
empAboveStandard(?x, true) 
Specific-
Condu- 
ctanceAbvStd 
specificconductance.SpecificConductanceValue(?x, ?y), 
lessThan(1500.0,?y) -> haveSpecificConductanceAbvStd(?x, true) 
SalinityAbove-
Stantard 
salinity.SalinityValue(?x, ?y), lessThan(0.5, ?y) ->      haveSalin-
ityAboveStandard(?x, true) 
Radionu-
clides-Sample 
radionuclides.Contaminant(?a, ?b), primarycontaminantsample.Pri-
maryContaminant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> haveRadionu-
clidesSample(?c, true) 
Organ-
icChem-Sam-
ple 
organicchemicals.Contaminant(?a, ?b), primarycontaminantsample.Pri-
maryContaminant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> haveOrgan-
icChemSample(?c, true) 
Inorgan-
icChem-Sam-
ple 
inorganicchemicals.Contaminant(?a, ?b), primarycontaminantsample.Pri-
maryContaminant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> haveInorgan-
icChemSample(?c, true) 
Disinfectant- 
Sample 
disinfectants.Contaminant(?c, ?d), primarycontaminantsample.PrimaryCon-
taminant(?a, ?b), stringEqualIgnoreCase(?b, ?d) -> haveDisinfect-
antSample(?a, true) 
Disinfectant-
Byproduct-    
Sample 
disinfectionbyproducts.Contaminant(?a, ?b), primarycontaminant-
sample.PrimaryContaminant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> ha-
veDisinfectantByproductSample(?c, true) 
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Table 7.5 continued 
Microorgan-
ism-Sample 
microorganisms.Contaminant(?a, ?b), primarycontaminantsample.Pri-
maryContaminant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> haveMicroor-
ganismSample(?c, true) 
Contami-
nated-Micro-
organism-
Sample 
microorganisms.Contaminant(?a, ?b), microorganisms.MCLG(?a, ?f), mi-
croorganisms.MCLGUnits(?a, ?x), primarycontaminantsample.Concentra-
tion(?c, ?h), primarycontaminantsample.PrimaryContaminant(?c, ?d), pri-
marycontaminantsample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIg-
noreCase(?b, ?d), stringEqualIgnoreCase(?y, ?x) -> haveContaminatedMi-
croorganismSample(?c, true) 
Contami-
nated-Organ-
icChem-Sam-
ple 
organicchemicals.Contaminant(?a, ?b), organicchemicals.MCLG(?a, ?f), or-
ganicchemicals.MCLGUnits(?a, ?x), primarycontaminantsample.Concentra-
tion(?c, ?h), primarycontaminantsample.PrimaryContaminant(?c, ?d), pri-
marycontaminantsample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIg-
noreCase(?b, ?d), stringEqualIgnoreCase(?y, ?x) -> haveContaminatedOr-
ganicChemSample(?c, true) 
Contami-
nated-Inor-
ganicChem-
Sample 
inorganicchemicals.Contaminant(?a, ?b), inorganicchemicals.MCLG(?a, 
?f), inorganicchemicals.MCLGUnits(?a, ?x), primarycontaminant-
sample.Concentration(?c, ?h), primarycontaminantsample.PrimaryContami-
nant(?c, ?d), primarycontaminantsample.Units(?c, ?y), greaterThan(?h, ?f), 
stringEqualIgnoreCase(?b, ?d), stringEqualIgnoreCase(?y, ?x) -> haveCon-
taminatedInorganicChemSample(?c, true) 
Contami-
nated-Radio-
nuclides-Sam-
ple 
radionuclides.Contaminant(?a, ?b), radionuclides.MCLG(?a, ?f), radionu-
clides.MCLGUnits(?a, ?x), primarycontaminantsample.Concentration(?c, 
?h), primarycontaminantsample.PrimaryContaminant(?c, ?d), primarycon-
taminantsample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnore-
Case(?b, ?d), stringEqualIgnoreCase(?y, ?x) -> haveContaminatedRadio-
nuclideSample(?c, true) 
Contami-
nated-Disin-
fectant-By-
products-  
Sample 
disinfectionbyproducts.Contaminant(?a, ?b), disinfectionbyprod-
ucts.MCLG(?a, ?f), disinfectionbyproducts.MCLGUnits(?a, ?x), primarycon-
taminantsample.Concentration(?c, ?h), primarycontaminantsample.Pri-
maryContaminant(?c, ?d), primarycontaminantsample.Units(?c, ?y), 
greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), stringEqualIgnore-
Case(?y, ?x) -> haveContaminatedDisinfectantByproductSample(?c, true) 
Contami-
nated-Disin-
fectant- Sam-
ple 
disinfectants.Contaminant(?a, ?b), disinfectants.MCLG(?a, ?f), disinfect-
ants.MCLGUnits(?a, ?x), primarycontaminantsample.Concentration(?c, ?h), 
primarycontaminantsample.PrimaryContaminant(?c, ?d), primarycontami-
nantsample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, 
?d), stringEqualIgnoreCase(?y, ?x) -> haveContaminatedDisinfect-
antSample(?c, true) 
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Table 7.5 continued 
WaterContBy-
Microorgan-
isms 
microorganisms.Contaminant(?a, ?b), microorganisms.MCLG(?a, ?f), mi-
croorganisms.MCLGUnits(?a, ?x), primarycontaminantsample.Activi-
tyMedium(?c, ?z), primarycontaminantsample.Concentration(?c, ?h), pri-
marycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x), stringEqualIgnoreCase(?z, "Water") -> ha-
veWaterContByMicroorganisms(?c, true) 
WaterContBy-
OrganicChem 
organicchemicals.Contaminant(?a, ?b), organicchemicals.MCLG(?a, ?f), or-
ganicchemicals.MCLGUnits(?a, ?x), primarycontaminantsample.Activi-
tyMedium(?c, ?z), primarycontaminantsample.Concentration(?c, ?h), pri-
marycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x), stringEqualIgnoreCase(?z, "Water") ->                
haveWaterContByOrganicChem(?c, true) 
WaterContBy-
Inorgan-
icChem 
inorganicchemicals.Contaminant(?a, ?b), inorganicchemicals.MCLG(?a, 
?f), inorganicchemicals.MCLGUnits(?a, ?x), primarycontaminantsample.Ac-
tivityMedium(?c, ?z), primarycontaminantsample.Concentration(?c, ?h), pri-
marycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x), stringEqualIgnoreCase(?z, "Water") ->  ha-
veWaterContByInorganicChem(?c, true) 
WaterContBy-
Disinfection-
Byproducts 
disinfectionbyproducts.Contaminant(?a, ?b), disinfectionbyprod-
ucts.MCLG(?a, ?f), disinfectionbyproducts.MCLGUnits(?a, ?x), primarycon-
taminantsample.ActivityMedium(?c, ?z), primarycontaminantsample.Con-
centration(?c, ?h), primarycontaminantsample.PrimaryContaminant(?c, ?d), 
primarycontaminantsample.Units(?c, ?y), greaterThan(?h, ?f), 
stringEqualIgnoreCase(?b, ?d), stringEqualIgnoreCase(?y, ?x), 
stringEqualIgnoreCase(?z, "Water") ->    haveWaterContByDisinfection-
Byproducts(?c, true) 
WaterContBy-
Disinfectants 
disinfectants.Contaminant(?a, ?b), disinfectants.MCLG(?a, ?f), disinfect-
ants.MCLGUnits(?a, ?x), primarycontaminantsample.ActivityMedium(?c, 
?z), primarycontaminantsample.Concentration(?c, ?h), primarycontaminant-
sample.PrimaryContaminant(?c, ?d), primarycontaminantsample.Units(?c, 
?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), stringEqualIgnore-
Case(?y, ?x), stringEqualIgnoreCase(?z, "Water") ->    haveWaterContami-
natedByDisinfectants(?c, true) 
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Table 7.5 continued 
WaterContBy-
Radionuclides 
radionuclides.Contaminant(?a, ?b), radionuclides.MCLG(?a, ?f), radionu-
clides.MCLGUnits(?a, ?x), primarycontaminantsample.ActivityMedium(?c, 
?z), primarycontaminantsample.Concentration(?c, ?h), primarycontaminant-
sample.PrimaryContaminant(?c, ?d), primarycontaminantsample.Units(?c, 
?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), stringEqualIgnore-
Case(?y, ?x), stringEqualIgnoreCase(?z, "Water") ->                haveWater-
ContByRadionuclides(?c, true) 
 
7.8 Reasoner 
 After all the ontologies (i.e., micro-ontologies, DBpedia, GML, and SWEET ontologies) 
are imported and integrated, the Pellet87 reasoner is applied to check the consistency of CHO.  
The Pellet reasoner processed and classified CHO in approximately 108.42 minutes, during 
which Pellet classified the following: class hierarchy, object property hierarchy, data property 
hierarchy, class assertions, object property assertions, and same individuals. Figures 7.5 and 7.6 
are screen shots of Protégé application that the reasoner is active.  Pellet took long to process 
CHO because the datasets were large, and consisted of many different relationships amongst the 
classes which increased the time the reasoner takes to process all the inferences. 
 The Description Logic (DL) Expressivity of CHO with all of the imported ontologies is 
SROIN (D).  S represents ALC in which AL represents attributive language that entails atomic 
negation, concept intersection, universal restrictions, and limited existential quantification, and C 
entails complex concept negation.  R represents limited complex property inclusion axioms, re-
flexivity and irreflexivity along with property disjointness.   O represents nominal, which are the 
enumerated classes of object value restrictions (e.g., ContaminantSource hasValue Hazard).  
I represents inverse properties (relationships) among object properties.  N represents cardinality 
                                                          
87 http://clarkparsia.com/pellet/ 
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restrictions (e.g., DissolvedOxygen measuredBy some Geologist).  (D) represents all the 
datatype properties that were used in CHO.   
 
Figure 7. 5: Reasoner active in Protégé application. 
 
 
Figure 7. 6: Protégé command prompt view of Pellet reasoner that classified CHO. 
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7.9: Results 
CHO is developed to model the knowledge for contaminant hydrogeology domain based 
on the design developed in Chapters 4 and 5.  CHO is developed with the intention of being a top 
ontology for the contaminant hydrogeology domain in which other hydrological datasets can be 
imported or extended as is done with the nine micro-ontologies from Chapter 6.  CHO has reused 
and extended many concepts from the imported SWEET’s 14 ontologies.   CHO has imported 
GML and DBpedia; the later has resulted in integration with the Linked Open Data Cloud (LODC).  
Full integration with LODC requires CHO to be hosted on the Web, which is discussed in Chapter 
8.  A total of 25 ontologies have been imported into CHO.  The ontology metrics for CHO without 
the imports of GML, DBpedia, and SWEET ontologies are provided in table 7.6, which has the 
DL Expressivity of SROIF (D).  Also, the metrics with other imported ontologies are provided in 
Table 7.6 in an accordingly labeled column. The ontology metrics for CHO with all 25 imported 
ontologies imported has the DL Expressivity of SROIN (D).   A comparison of data from Table 
7.6 and the difference between the DL expressivity in Table 7.6 are discussed in section 9.3.1.  The 
links that are developed between CHO and LOD via the location datatype properties is provided 
in Table 7.7.   
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Table 7. 6: CHO ontology metrics after importing micro-ontologies (GaUSGSWells, GaContami-
nantSample, Contaminant, Aquifer, GaWaterBody, GaWaterQuality, GaLUST, GaHSI, and 
GaLandfill), SWEET ontologies, GML, and DBpedia ontology are displayed in the columns below ac-
cordingly. 
  
CHO+ (Micro-
Ontologies) 
CHO+ (Micro-On-
tologies) + SWEET              
Ontologogies 
CHO+(Micro-On-
tologies)+GML + 
SWEET Ontolo-
gies +Dbpedia 
Metrics Quantity Quantity Quantity 
Axiom 208618 220904 231017 
Logical Axiom 195251 201966 205538 
Class 217 3708 4126 
Object Property 107 421 1343 
Data Property 705 737 1732 
Individuals (Instances) 13791 15010 15010 
DL Expressivity SROIF (D) SROIN (D) SROIN (D) 
Class Metrics Quantity Quantity Quantity 
SubClassOf Axiom 226 4435 4813 
EquivalentClasses Axiom 44 377 424 
DisjointClasses Axiom 5 68 68 
Object Property Metrics Quantity Quantity Quantity 
SubObjectPropertyOf Axiom 46 165 165 
EquivalentObjectProperties Axiom 2 42 42 
InverseObjectProperties Axiom 19 35 35 
FunctionalObjectProperty Axiom 47 47 48 
InverseFunctionalObjectProperty Ax-
iom 19 19 
19 
TransitiveObjectProperty Axiom 1 6 6 
AsymmetricObjectProperty Axiom 44 44 44 
IrreflexiveObjectProperty Axiom 7 7 7 
ObjectPropertyDomain Axiom 101 158 937 
ObjectPropertyRange Axiom 127 283 983 
Data Type Property Metrics Quantity Quantity Quantity 
SubDataPropertyOf Axiom 637 637 637 
EquivalentDataProperties Axiom 30 34 34 
FunctionalDataProperty Axiom 683 683 725 
DataPropertyDomain Axiom 700 705 1445 
DataPropertyRange Axiom 701 719 1596 
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Table 7. 7: CHO links to the LODC location property 
Class  Instances  Links  
Landfill  522 1566 
HSI  412 1236 
LUST  17290 51870 
pH  153 459 
Salinity  10 30 
Temperature  154 462 
SpecificConductance  154 462 
DissolvedOxygen  154 462 
PrimaryContaminant  506 1518 
SecondaryContaminant  281 843 
Aquifers  42 126 
USGSWell  477 1431 
SpecificCapacity  187 561 
AquiferPumpingTest  223 669 
Total  20565 61695 
 
7.9.1 General picture of CHO 
This section provides an explanation on how concepts from CHO integrate into other on-
tologies (e.g., SWEET ontologies).   Figure 7.7 illustrates the view in which WaterBody – 
which is a CHO class – is integrated through the partOf object property (a transitive object prop-
erty developed in CHO).  The Hydrosphere concept is a subclass of PlanetaryRealm, which is 
from SWEET’s realm ontology, and Hydrosphere is integrated with EnvironmentaImpact 
from phenEnvirImpact ontology through the hasImpactOn object property.  The end result is a 
Web of knowledge that is developed using common terminology that can later be further ex-
tended by other domain experts.   All of the top level classes from CHO are integrated within 
SWEET and DBpedia ontology in a way that CHO extends the term by creating a subclass of an 
existing term in SWEET or by making a concept from CHO equivalent to a concept in SWEET.  
This enriches the concept with many relationships.  In the following sections, most of the top 
level classes from CHO are described. 
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Figure 7. 7: A view of the WaterBody class, showing how it integrates with the top level concepts from SWEET ontologies. 
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7.9.2 WaterBody 
WaterBody is top level class from CHO that is composed of the two primary subclasses: 
SurfaceWaterBody and SubsurfaceWaterBody.  Figure 7.8 illustrates the relationship that 
WaterBody has in CHO.  Figure 7.7 shows how WaterBody connects to other SWEET ontolo-
gies.  In Figure 7.8, the relationships among five CHO top level classes (WaterFlow, Retarda-
tion, Water, ContaminantTransport, WaterBody) are shown along with other classes that are 
subordinate classes of other top level CHO classes (e.g., Sample which is a subclass of Investi-
gationComponents).  Now, the property illustrations in Figure 7.7 and 7.8 are difficult to read 
in the figure; as a result, a Knoodl diagram is provided in Figure 7.9 to better illustrate the prop-
erties among the classes.  In Figure 7.9, only the classes and properties directly asserted in CHO 
are shown, which means none of the relationships among other ontologies (e.g., SWEET or 
DBpedia) are shown because Knoodl does not support DL expressivity SROIN (D). 
WaterBody is related to ContaminantTranport along with Diffusion, Dispersion, Ad-
vection, MultiphaseFlow, and HydrodynamicDispersion through the hasRealm property, 
which is a property from SWEET that indicates where the domain of certain concepts belongs.  
Hydrogeologist is related to WaterBody by investigates (functional) and investigatedBy (in-
verse) object properties.  Sample is related to WaterBody by the collectedFrom object prop-
erty indicating that samples are physically collected from water bodies.  SubsurfaceWaterBody 
and SurfaceWaterBody are subclasses of WaterBody, which will be discussed in more detail 
in the following two sections.  From DBpedia, BodyOfWater is related to WaterBody as a 
subclass.  Hydrosphere is related to WaterBody through the partOf property as in: Water-
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Body partOf Hydrosphere.  Contaminant is related to WaterBody via object property con-
taminates, and Water is related to WaterBody through the transmits object property, which 
indicates that water bodies transmit water. 
 
 
 
Figure 7. 8: The WaterBody class and most of its relationships within CHO, SWEET and DBpedia 
classes. 
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Figure 7. 9:  Knoodl diagram showing WaterBody class along with its subclasses and all object and datatype properties that are explicitly 
asserted in CHO.      
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7.9.3 SurfaceWaterBody 
SurfaceWaterBody is a subclass of CHO top level class WaterBody.  Figure 7.10 illus-
trates the relationships of the SurfaceWaterBody class with other classes, and the following 
brief summary of these relationships is provided.   SurfaceWaterBody has seven subclasses, 
which are Wetland, Lake, Pond, River, Swamp, Canal, and Ocean.  SurfaceWaterBody 
has GaSurfaceWaterBody as a subclass.  GaSurfaceWaterBody is a dataset that instantiates 
the general class SurfaceWaterBody, which can represent and surface water body around the 
world, but GaSurfaceWaterBody can only represent the surface water bodies that are located in 
the state of Georgia.  Precipitation is related to SurfaceWaterBody by an object property re-
chargedBy because SurfaceWaterBody depends on Precipitation for recharge as well as 
Baseflow, Runoff and Interflow.  SurfaceWaterBody is indicated as being above the Plane-
tarySurface using the object property above, and it could be argued as to whether the Surface-
WaterBody is at the PlanetarySurface or above the PlanetarySurface – for now it will be left 
as above the PlanetarySurface.  Sample is related to SurfaceWaterBody by two object prop-
erties: sampledFrom and hasSample.   
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Figure 7. 10: The SurfaceWaterBody class and its subclasses and relationships in the CHO. 
 
7.9.4 SubsurfaceWaterBody 
SubsurfaceWaterBody is a subclass of the CHO top level class WaterBody.  Figure 
7.11 illustrates the relationships of the SubsurfaceWaterBody class with other classes. Sub-
surfaceWaterBody has six subclasses, which are ConfinedBed, Aquifer, AquiferSystem, 
GroundwaterSystem, CapilaryFringe, and VadoseZone.  SubsurfaceWaterBody’s rela-
tionship with SubsurfaceWater is depicted by the hasRealm object property, which indicates 
that SubsurfaceWater’s domain is SubsurfaceWaterBody.  SubsurfaceWaterBody is indi-
cated as being below the PlanetarySurface using the object property below.  SubsurfaceWa-
terBody is recharged by Infiltration, which is expressed using the rechargedByInfiltration ob-
ject property.  Contaminant is associated with SubsurfaceWaterBody by an object property 
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contaminatedBy in which SubsurfaceWaterBody is the domain and Contaminant is the 
range.   
7.9.5 AquiferSystem 
 
 AquiferSystem is a subclass of SubsurfaceWaterBody.  Figure 7.12 illustrates the re-
lationships of the AquiferSystem class with other classes.  Figure 7.12 shows the relationship of 
Hydrosphere relationship to the WaterQuality concept which will further be elaborated in the 
following two sections along with the InvestigationComponents, which has Well as its sub-
class.  AquiferSystem has a transitive object property, partOf, that associates AquiferSystem 
with the following four classes: Aquifer, GroundwaterSystem, SemiConfiningBed, and Con-
finedBed.  GroundwaterSystem is associated with UnconfinedAquifer, CapilaryFringe and 
VadoseZone through the partOf property.  Since partOf is a transitive property, all the classes 
that are part of GroundwaterSystem are partOf AquiferSystem as well, and this is because of 
the inference rules (about the transitive property) that exist in OWL.  The same classes that are 
part of AquiferSystem are also related to AquiferSystem with two other object properties 
(functional and inverse functional): contains and containedIn.  Contains and containedIn are 
properties in which assertions are made explicitly using the domain and range values.  Well is 
associated with AquiferSystem using the drilledIn object property.  WellTestMethod and Ge-
ophysicalSurvey classes are associated with AquiferSystem using the object property detect-
AquaProp that is short for ‘detecting aquifer properties’.   
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Figure 7. 11: The SubsurfaceWaterBody class and its subclasses and relationships in the CHO. 
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Figure 7. 12: The AquiferSystem class and its subclasses and relationships in the CHO. 
 
7.9.6 InvestigationComponents and Hydrogeologist 
InvestigationComponents is a top class in CHO.  Figure 7.13 displays the six sub-
classes of InvestigationComponents: Laboratory, Well, Sample, ContaminantPlumeAnaly-
sis, WellTestMethod, and GeophysicalSurvey.  Another class that is directly related to Inves-
tigationComponents is EnvironmentalImpact, which is related by the usedToMeasure ob-
ject property.  This means that InvestigationComponents are used in measuring the environ-
mental impact of a certain event or place.  Other classes that are listed in the diagram along with 
relationships have to do with a Sample class.   This section will include a discussion on the rela-
tionships that Sample has with other classes in CHO, but Sample subclasses will be discussed 
in another section. 
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Figure 7. 13: The InvestigationComponents class and its subclasses and relationships in the 
CHO. 
 
Figure 7.13, did not clearly show the property relationships among classes; therefore, 
Knoodl diagram is provided in Figure 7.14 that clearly depicts the subclass relationship among 
subclasses and their datatype properties, which includes Sample class and its datatype proper-
ties.  The Sample class is related to Laboratory through two object properties: analyzed and 
analyzedIn (inverse of analyzed).  Well is related to Sample by two object properties:  
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Figure 7. 14: Knoodl diagram for InvestigationComponents class that shows subclasses and all its datatype properties that are asserted 
in CHO. 
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haveSample and collectedFrom.  SurfaceWaterBody and WaterBody are related to Sample 
by two object properties: haveSample and sampledFrom.  The sampledFrom and collect-
edFrom are equivalent object properties.  ContaminantSource is related to Sample by 
haveSample object property.  The ContaminantSource has ten subclasses: HazardousSite, 
Sewer, Pit, SepticTank, Landfill, WasteLagoon, ChemicalPipeline, WasteInjectionWell, 
AboveGroundStorageTank, and LeakingUndergroundStorageTank.  The HazardousSite, 
Landfill and LeakingUndergroundStorageTank classes are subclasses of the Contami-
nantSource class, and have datasets for the state of Georgia that instantiate these three classes.  
ContaminantSource is a Place, which is a class from DBpedia – this relationship allows for 
ContaminantSource information to be integrated with the rest of the DBpedia knowledgebase 
via the Place class, and when DBpedia is queried for Places, information about the Contami-
nantSource would be returned in the Web browser or DBpedia Mobile.   WaterQuality is re-
lated to the Sample class by the analyzedFor object property.  WaterQuality is a top level 
class in CHO and will be discussed in detail in the next section.  WaterQualitySample is re-
lated to Sample by the isA (subclass) relationship, which will be discussed in the section after 
WaterQuality.   
Hydrogeologist (Figure 7.15) is related to Sample by two object properties: samples 
and its inverse, sampledBy.  The Hydrogeologist class plays a vital role in CHO as it is tied to 
most classes in CHO, as well as SWEET and DBpedia.  Hydrogeologist is a subclass of Geol-
ogist, which is a class from SWEET that it has been equated to.  The Geologist class is a sub-
class of Scientist that is a class from DBpedia.  Hydrogeologist is associated to Contami-
natSource by two object properties: investigates and its inverse: investigatedBy.  Contami-
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nantPlumeAnalysis is related to Hydrogeologist by two object properties: models and its in-
verse: modeledBy.  GeophysicalSurvey is related to Hydrogeologist by uses and its inverse: 
usedBy.  ContaminantTransport is related to Hydrogeologist by the models and mod-
eledBy properties. 
Basically, hydrogeologists use the investigation components (e.g., geophysical surveys, 
wells) to derive crucial information regarding the characteristics of water body (e.g., aquifers 
transmissivity, storativity).  Information derived and interpreted by hydrogeologists is stored in 
independent databases, which can be converted into RDF and integrated with one another as 
shown in Figure 7.15.  Each class has additional datatype properties representing different varia-
bles for the class.   
 
 
Figure 7. 15: The Hydrogeologist class and its relationships in the CHO. 
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7.9.7 WaterQualitySample 
The relationship between WaterQualitySample and Sample (Figure 7.16) was dis-
cussed in the previous section.  WaterQualitySample has seven subclasses: SalinitySample, 
DissolvedOxygenSample, SpecificConductanceSample, TemperatureSample, PHSam-
ple, SecondaryContaminantSample, and PrimaryContaminantSample.  All of these sub-
classes have their own subclasses.  For example, PrimaryContaminantSample has GAPri-
maryContSample as subclass (imported from ContaminantSample micro-ontology) that has 
the following six subclasses: DisinfectantSample, DisinfectionByproductSample, Microor-
ganismSample, OrganicChemicalSample, RadionuclidesSample, and InorganicChemi-
calSample.  These subclasses are broken down into their respective classes in which the Con-
taminant concentration is above the regulated standard that is established by the EPA (e.g., Mi-
croorganismSampleAboveStd).  These classes are developed using the SWRL rules (section 
7.7, Table 7.5).   The MicroorganismSampleAboveStd class is developed using the following 
algorithm: 
Contami-
nated-Micro-
organism-
Sample 
microorganisms.Contaminant(?a, ?b), microorganisms.MCLG(?a, ?f), mi-
croorganisms.MCLGUnits(?a, ?x), primarycontaminantsample.Concentra-
tion(?c, ?h), primarycontaminantsample.PrimaryContaminant(?c, ?d), pri-
marycontaminantsample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIg-
noreCase(?b, ?d), stringEqualIgnoreCase(?y, ?x) -> haveContaminatedMi-
croorganismSample(?c, true) 
 
In addition to the PrimaryContaminantSample class, other classes are paired with their coun-
terpart Sample from the imported ContaminantSample micro-ontology, and further classified.  
The PHSample class has a GaPHSample subclass that also has two subclasses: Alka-
lineSample and AcidicSample, which are developed using SWRL rules as well (see Table 7.5). 
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Figure 7. 16: The Sample class and its sublclasses and relationships in the CHO. 
 
7.9.8 WaterQuality 
WaterQuality (Figure 7.17) consists of all the drinking water parameters that are regu-
lated and some that are not regulated.  Now, in Figure 7.18, Knoodl diagram shows the sub-
classes of WaterQuality along with the datatype properties of WaterQuality’s subclasses.  For 
example, WaterQuality consists of six subclasses: Contaminant, PH, Salinity, Specific-
Conductance, Temperature, and DissolvedOxygen.  WaterQuality is an important subject 
153 
as very small traces of constituents can have significant impact on the HealhEffects. The 
HealthEffects class is related to WaterQuality by the causedBy object property and its in-
verse, cause.  WaterQuality has a significant impact on both the Hydrosphere and Biosphere, 
which is indicated by hasImpactOn object property.  The WaterQuality class is made equiva-
lent to similarly named WaterQuality class from SWEET ontology.   
 
 
Figure 7. 17: The WaterQuality class and its subclasses and relationships in the CHO. 
 
7.9.9 Contaminant 
The Contaminant class (Figure 7.19 and 7.20) has two subclasses: PrimaryContami-
nant and SecondaryContaminant.  Instances of the PrimaryContaminant are regulated by the 
EPA, compared to those of the SecondaryContaminants that are not regulated, but MCL’s are
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Figure 7. 18: Knoodl diagram for the WaterQuality class in the CHO.  All the datatype properties for the subclasses are shown.   
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Figure 7. 19: The Contaminant class and its subclasses and relationships in the CHO. 
 
in place for aesthetic purposes (e.g., color or smell).  Contaminant is related to WaterBody by 
contaminates object property.    
ContaminantTransport (Figure 7.22) and WaterFlow are related to the Contaminant 
class by the flowsBy and transportedBy object properties. The ContaminantTransport class 
has 4 subclasses representing how contaminants may be transported: Diffusion, Advection,  
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Figure 7. 20: Class hierarchy of the Contaminant class, illustrated in Knoodl. 
 
Dispersion, and HydrodynamicDispersion.   The ContaminantTransport dependsOn Wa-
terFlow and Retardation (Figure 7.23), which slows ContaminantTransport, and Sorption 
hasImpactOn Retardation.  ContaminantSource is related to Contaminant by four object 
properties: hasSubstance, leak, leakedFrom, and originatesFrom.  Figure 7.20 illustrates the 
Contaminant class along with its subclasses and properties (including datatype properties) using 
Knoodl.  Figure 7.21, illustrates the class hierarchy for ContaminantSource class, and all the 
datatype properties for the subclasses of ContaminantSource.  As previously mentioned, in this  
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Figure 7. 21: Knoodl diagram for ContaminantSource and its subclasses along with all their 
datatype properties that are asserted in CHO. 
 
diagram, only the classes and properties directly asserted in CHO are shown, which means none 
of the relationships among other ontologies (e.g., SWEET or DBpedia) are shown because 
Knoodl does not support DL expressivity SROIN (D).  In Figure 7.20, object properties for the 
Contaminant class are illustrated using blue line that connects to another class (yellow box), 
and the datatype properties are illustrated the same way except that the blue lines connect to a 
blue box, which indicates that type of data (e.g., Boolean).  The symbol with the 0 slashed 
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through it, for example connecting the SecondaryContaminant and PrimaryContaminant 
classes, represent a disjoint relationship, which means that none of the instances belonging to ei-
ther of the classes can be an instance of one another.  In other words, a primary contaminant can-
not be a secondary contaminant at the same time. 
 
 
Figure 7. 22: The ContaminantTransport class and its subclasses and relationships in the CHO. 
 
To further classify PrimaryContaminant, it is divided into six subclasses: Inorgan-
icChemicals, DisinfectionByproducts, Radionuclides, Microorganisms, OrganicChemi-
cals, and Disinfectants.  Each of these subclasses of PrimaryContaminant is related to their 
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Sample counterpart (e.g., DisinfectantSample) by the subclass relationship.  In addition, each 
of these PrimaryContaminant subclasses are related to water contaminated class (e.g., Water-
ContByDisinfectants) by the hasSubstance object property.  Four of the PrimaryContami-
nant classes: InorganicChemical, DisinfectionByproducts, OrganicChemicals, and Disin-
fectants: are related to the ChemicalCompound class using the subclass relationship.   
 
 
Figure 7. 23: The Retardation class and its subclasses and relationships in the CHO. 
 
Basically, ContaminantTransport has all the contaminant migration processes interre-
lated amongst each other, and it depicts every aspect of contaminant flow or transport in the 
groundwater.  Contaminant transport focuses on the movements at a micro-scale such as the 
electrostatic forces associated with absorption, chemisorption, and adsorption. It also focuses on 
the large scale flow of contaminants such as the flow of contaminants in bulk with the groundwa-
ter, which is referred to as advective transport.   
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All instances of Sample are checked if they are contaminated (i.e., contaminant concen-
tration is above EPA’s MCL) using SWRL rules from Table 7.5.   If the Sample is contaminated, 
and the sample has water as its medium (verified using a different SWRL algorithm) from which 
it was collected from, then the water for the samples location is categorized as contaminated by a 
corresponding contaminant that was found in the sample.  Revisiting the previous SWRL exam-
ple given for the MicroorganismSampleAboveStd in section 7.3.6, if I add a statement to that 
algorithm to verify if the medium for the sample is “water”, then that sample that has “water” as 
a medium will be classified as WaterContByMicroorganism (i.e., if the medium is water and if 
the concentration for the Microorganisms is above MCL). 
WaterContBy-
Microorgan-
isms 
microorganisms.Contaminant(?a, ?b), microorganisms.MCLG(?a, ?f), mi-
croorganisms.MCLGUnits(?a, ?x), primarycontaminantsample.Activi-
tyMedium(?c, ?z), primarycontaminantsample.Concentration(?c, ?h), pri-
marycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x), stringEqualIgnoreCase(?z, "Water") -> ha-
veWaterContByMicroorganisms(?c, true) 
 
Water (Figure 7.24) is a top class in CHO, and has three subclasses: SurfaceWater, 
SubsurfaceWater and ContaminatedWater.  Depending on the outcome of the Sample veri-
fication using the SWRL rules, some of the Water samples will be classified as Contaminated-
Water, which will be further classified into their specific subclasses such as: WaterContByRa-
dionuclides, WaterContByDisinfectants, WaterContByInorganicChem, WaterContByDis-
infectionByproducts, WaterContBySalinity, WaterContByOrganicChem, and Water-
ContByMicroorganism.  Each of these previously mentioned subclasses are associated with a 
contaminant using the hasSubstance object property.  ContaminatedWater is related to Wa-
terBody by the hasRealm object property, which indicates that ContaminatedWater domain 
is WaterBody.   
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Figure 7. 24: The Water class and its subclasses and realtionships in the CHO. 
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Figure 7. 25: Class relationships to the HealthEffects class that show how it is related to Bio-
sphere using the hasImpactOn property. 
 
7.9.10 HealthEffects 
Contaminated water contains contaminant(s) that in certain dose/concentration can be 
harmful to both people and the wildlife.  Therefore, HealthEffects (Figure 7.25) class is devel-
oped in CHO, to serve as the domain for the primaryContaminant.PotentialHealthEffects 
datatype property as range and string as type, which is list of potential health effects given for 
each contaminant.  As a result, each of the individuals (instances) of PrimaryContaminant class 
are now an instance of HealthEffects because the HealthEffects and PrimaryContaminant are 
joined in an intersection as the domain for primaryContaminant.PotentialHealthEffects 
datatype property.  HealthEffects has two subclasses: HumanHealthEffects and Wildlife-
HealthEffects.  Most of the HumanHealthEffects are caused by a Contaminant, which is ex-
pressed by causeHumanHealthEffects object property.   In addition to a contaminant causing 
WildlifeHealthEffects, variations in PH, DOBelowStandard, SalinityAboveStandard, and 
163 
TempAboveStandard, which are expressed using the causeWildlifeHealthEffects object 
property can cause WildlifeHealthEffects.  HealthEffects is related to the WaterQuality class 
by the causedBy object property and its inverse, cause.  HealthEffects is an important class as 
it is related to the Biosphere class by hasImpactOn object property.  This relationship illus-
trates how WaterQuality impacts the HealthEffects, and in turn WaterQuality and HealthEf-
fects have impact on the Biosphere.    
7.10 Summary 
In this chapter, the procedure for the development of CHO using Protégé 4.2 is described.   
Examples of complex relationships among CHO classes using various objects properties (e.g., 
inverse functional, transitive) along with SWRL rules are provided.  CHO is integrated with 25 
ontologies.  CHO has a DL expressivity SROIN (D).  CHO has been successfully processed and 
classified by the Pellet reasoner in about 108 minutes indicating that CHO is a consistent ontol-
ogy and without errors.  CHO has successfully extended concepts from the SWEET ontologies 
and related broad concepts such as Hydrosphere and Biosphere at a contaminant hydrogeology 
domain level.  In the next chapter, I will discuss the following: set up of a Web server that will 
host a triple store for all the datasets and expose it via a SPARQL Endpoint, implementation of a 
linked data interface – allowing all of the URIs in the CHO to be dereferenceable on the Web, 
development of CHOmobile for visualization of queried data, and the setup of the website for the 
project. 
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 CHAPTER 8: Implementing CHO onto the Web 
 This chapter discusses the cyberinfrastructure of implementing the CHO and all its da-
tasets (micro-ontologies developed in Chapter 6) onto the Web, making all the URIs within the 
datasets dereferenceable, and visualizing the data via Google Maps.  The large blue dashed rec-
tangle in Figure 8.1 illustrates the sections that will be discussed in this chapter beginning with 
the Web server setup at http://cho.gsu.edu. 
 
 
Figure 8. 1: Blue dashed box indicates the topics from the flow model that will be discussed in 
this chapter. 
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8.1  Web server setup 
 A virtual server is created at one of Georgia State University servers.  This virtual server 
has Fedora 1888 64-bit (Linux) platform installed, and 1 core, 15 GB of storage, and 1 GB of 
RAM are allocated to it.  The domain for this virtual server is http://cho.gsu.edu (referred to as 
‘CHO server’ throughout the chapter).  An identical virtual server is created on my computer (re-
ferred to as ‘localhost’ throughout the chapter), which is used for: connecting to the virtual server 
via Secure Shell (SSH) and testing applications prior to deploying them onto the CHO server.  
 Oracle’s VirtualBox89 version 4.2.16 is installed on a computer (referred to as ‘Host’) 
with Windows 8, Intel i7 Duel Core 2.00 GHz processor, and 12 GB of RAM.  This computer 
has its processor partitioned into four logical cores, and virtualization is enabled (i.e., VT-x ena-
bled) from BIOS.   Once VirtualBox is setup, a new instance (i.e., virtual server – localhost) is 
created with 2 GB of RAM and two logical cores are allocated to the localhost to improve the 
performance of the localhost on the Host.  VirtualBox’s Guest Additions (VBoxAddi-
tions_4.2.16_8699290) software is installed to optimize the localhost’s operating system for bet-
ter performance, usability, and integration with the Host (e.g., shared folders enabled).   From the 
localhost, a remote desktop connection is used to make the SSH connection to the CHO server, 
and a terminal is used to make all the necessary changes and file transfers to and from the CHO 
server. 
 
                                                          
88 http://fedoraproject.org/ 
89 https://www.virtualbox.org/ 
90 http://www.virtualbox.org/manual/ch04.html 
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8.2  Installation and setup of open-source Virtuoso 
 The open-source Virtuoso along with virtuoso applications, conductor, and utilities are 
installed from a terminal on the localhost using the commands from List 8.1.  The sudo com-
mand is used to provide administrator privilege to a process, such as installing applications, and 
yum (Yellow Updater Modified) is software package manager which is used for installation of 
RPMs in Linux.  Virtuoso is started by using the terminal to change the directory to Virtuoso’s 
DB directory, and the #virtuoso-t –df command is executed to start Virtuoso (see List 8.1).  This 
made Virtuoso accessible from port 8890 on the localhost (http://localhost:8890) or on the CHO 
server (http://cho.gsu.edu:8890).  
List 8. 1: Terminal commands for installing open-source Virtuoso along with supporting packages. 
[root@localhost ~]# sudo yum install redland-virtuoso virtuoso-opensource 
[root@localhost ~]# sudo yum install virtuoso-opensource-apps 
[root@localhost ~]# sudo yum install virtuoso-opensource-conductor 
[root@localhost ~]# sudo yum install virtuoso-opensource-utils 
[root@localhost ~]# cd /var/lib/virtuoso/db 
[root@localhost db]# virtuoso-t –df 
 
 
Virtuoso’s Conductor is a Graphic User Interface (GUI) for managing Virtuoso on the 
Web.  Conductor is used to upload dataset files into a quadstore (Figure 8.2), which is a reposi-
tory for structured datasets, i.e. RDF/XML.  Virtuoso’s Briefcase application (another GUI) can 
be used for managing datasets, and creating rules for rewriting URIs.  Virtuoso Briefcase service 
can be accessed from http://cho.gsu.edu:8890/ods. The CHO ontology developed in Chapter 7 is 
submitted as a schema for the quadstore via the Virtuoso’s Conductor that allows SPARQL to 
query against the CHO graph (i.e. schema) that is integrated with the uploaded datasets.  When 
the CHO was submitted to the quadstore, then the Contaminant Hydrogeology Knowledgebase 
(CHKb) was created as a result of data instantiated CHO.  From Virtuoso’s Conductor, in the 
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System Administrator tab, additional users can be enabled, which would allow others who have 
been approved to log into CHKb’s Virtuoso’s quadstore, and upload their data.  
 
Figure 8. 2: Screenshot of a portal to Virtuoso’s Conductor at http://localhost:8890/conductor 
 
8.2.1  SPARQL Endpoint 
 SPARQL Endpoint provides a portal to the datasets found in the quadstore, which can be 
used by experts and Web clients.  Figure 8.3 shows the architecture of the SPARQL Endpoint in 
relation to the Web.  SPARQL Endpoint is exposed as a Web service using Conductor as shown 
in Figure 8.4, and could be accessed from CHO server at http://cho.gsu.edu:8890/sparql.  Figure 
8.4 shows a simple subject, predicate, and object query and Figure 8.5 shows the query results.  
The query results can be viewed in html format or downloaded in the following formats: spread-
sheet, XML, JSON, JavaScript, NTriples, RDF/XML, CSV, and TSV.  Sponging allows selec-
tion of source data. For example, a query can be executed against local datasets (i.e., datasets 
within the quadstore) or against all existing linked RDF data that are on the Web (e.g., data from 
DBpedia or other datasets from LODC).  This SPARQL Endpoint is in its raw form and requires 
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knowledge of the query language in order to access data, but one can develop a GUI (e.g., drop 
down box) to make querying simpler as was done for SAFOD’s BM2KB (section 2.5.3). 
 
Figure 8. 3: Architecture for SPARQL Endpoint 
 
 
 
Figure 8. 4: Screenshot of SPARQL Endpoint querying subject predicate and object from the 
CHO server. 
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Figure 8. 5: Screenshot showing results from the query in Figure 8.4. 
 
8.2.2  Linked Data interface via Virtuoso’s Faceted Browser 
 The purpose of publishing data onto the Web as Linked Data is to simplify data integra-
tion among distributed, autonomous, and heterogeneous sources as discussed in Chapter 2.  Vir-
tuoso Universal Server allows for its data from the RDF Triple Store to be published as Linked 
Data. I allow data to be searched by text, entity, or URI using the Faceted Browser that is de-
ployed from the Virtuoso Universal Server as a Web service.  This means that all URIs in the re-
sults will be active hyperlinks that will navigate to additional resources about the searched re-
source.  Integration with the LOD Cloud, which requires rules to be created for rewriting URIs 
that are stored in Virtuoso’s quadstore, is not in the scope of this thesis project.    A screen shot 
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of the faceted browser showing results for the class Aquifer that was searched for is shown in 
Figure 8.6, and additional screenshots of faceted browser can be seen in Appendix A-3. 
 
Figure 8. 6: Results in a Faceted Browser for a text search of the Aquifer class. 
 
8.3  Apache Tomcat 7.0.42 
 Tomcat 7.0.42 is installed from a terminal on a localhost using commands from List 8.2 
below, and the same procedure is replicated on the CHO server.  This is the same procedure that 
is used to setup Virtuoso.   If Tomcat cannot be accessed from localhost:8080, then it is possible 
that the Webapps directory did not get installed, and that can be resolved by installing Webapps 
from the yum install as shown in List 8.2.  Tomcat can be accessed from port 8080 on CHO 
server (http://cho.gsu.edu:8080).  Tomcat is used for deploying the WebProtégé application that 
is a Web-based editor for developing and editing ontologies.  WebProtégé serves the developed 
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ontologies from Chapter 6 and 7, and provides a portal for other domain experts to contribute 
their knowledge to CHO and other ontologies, leading to greater knowledge discovery.  In the 
next section, the deployment of WebProtégé is discussed.   
List 8. 2: Terminal commands for installing and starting a Tomcat along with Webapps in-
stall command.  
 [root@localhost ~]# sudo yum install tomcat 
 [root@localhost ~]# sudo systemctl start tomcat.service 
[root@localhost ~]# sudo systemctl status tomcat.service 
 
[root@localhost ~]# sudo yum install tomcat-webapps 
[root@localhost ~]# sudo systemctl restart tomcat.service 
 
8.3.1  MongoDB and WebProtégé  
  WebProtégé comes in a Web application Archive (WAR) file that can be deployed in a 
servlet, but before deployment a configuration has to be made to the package so that it would 
work in the servlet, and a MongoDB9192 database has to be installed on a server, which store var-
ious configuration settings for WebProtégé.  MongoDB is installed from the terminal using the 
yum install command.  List 8.3 shows the necessary commands for setting up MongoDB, which 
are different from the commands on the MongoDB support Web page (Footnote 5).  If directions 
from Footnote 5 are followed, then MongoDB would have to be erased and correct commands 
would have to be executed as indicated in List 8.3.   
List 8. 3: Terminal commands for installing and starting MongoDB 
[root@localhost ~]# yum erase mongo-10gen 
[root@localhost ~]# yum --disablerepo=* --enablerepo=fedora,updates install mongodb   
mongodb-server 
[root@localhost ~]# systemctl start mongod.service 
[root@localhost ~]# systemctl status mongod.service 
 
                                                          
91 http://www.mongodb.org/ 
92 http://docs.mongodb.org/manual/installation/ 
172 
   
Figure 8. 7: Cyberinfrastructure for WebProtégé integration with the CHKb project. 
 
 Once MongoDB is installed, configured, and started, WebProtégé.war file is downloaded 
from GitHub93 and copied into the Tomcat Webapps directory.  A data directory for WebProtégé 
is created in the Webapps directory, and Tomcat’s configuration file is edited to include the fol-
lowing Java lines from List 8.4, which allow for WebProtégé to deploy successfully.  Figure 8.7 
depicts the infrastructure for setting up WebProtégé.  For detailed set up instructions, refer to 
WebProtégé installation guide94. 
List 8. 4: Java lines added to Tomcat configuration file for WebProtégé deployment. 
#Inside WebProtégé Java arguments set section, type the following: 
JAVA_OPTS="$JAVA_OPTS -Dwebprotege.data.directory=/var/lib/tomcat/data/Web-
Protege -Dwebprotege.application.host=localhost:8080/webprotege" 
                                                          
93 https://github.com/protegeproject/webprotege 
94 http://protegewiki.stanford.edu/wiki/WebProtegeAdminGuide 
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Figure 8. 8: Screen shot of a class layout in WebProtégé.  
 
WebProtégé allows a user to create an account or log into WebProtégé with an Open ID 
(e.g., Google login credentials).  When logged into WebProtégé, the user can access and edit the 
CHO and make comments or questions can be made for classes and properties that can be ad-
dressed by the community.  In addition to contributing to CHO, visitors can create a new ontol-
ogy entirely (e.g., Geochemistry Ontology), and have that ontology integrated with CHO.  A 
screen shot of the class layout in WebProtégé is shown in Figure 8.8, and additional screenshots 
can be found in Appendix A-4, along with the entire WebProtégé properties configuration.   
8.4  Apache Webserver 2.4 
 Apache Webserver 2.4 is installed and started from a terminal on a localhost using the 
following commands from List 8.3, and the same procedure is replicated on the CHO server.  
Additional command line in List 8.3 is for the status of the Apache server, which is important to 
check because Virtuoso can occupy port 80 during installation of additional packages, which 
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would prevent Apache server from working. This is the same procedure that is used to setup Vir-
tuoso and Tomcat.   Apache can be accessed via port 80 at http://cho.gsu.edu, and port 80 does 
not need to be specified in the URL because it is the default port.  Apache Webserver is used to 
host the static Web pages for the project such as: about page (index), datasets page, contact page, 
and CHOmobile, which is discussed in the following section.   Figure 8.9 shows the updated ar-
chitecture for this project after Apache Webserver is installed. 
List 8. 5: Terminal commands for installing and starting Apache server. 
[root@localhost ~]# yum install httpd 
[root@localhost ~]# systemctl start httpd.service 
[root@localhost ~]# systemctl status httpd.service 
httpd.service - The Apache HTTP Server 
   Loaded: loaded (/usr/lib/systemd/system/httpd.service; disabled) 
   Active: active (running) since Wed 2013-09-25 18:45:07 EDT; 12s ago 
 Main PID: 4593 (httpd) 
   Status: "Total requests: 0; Current requests/sec: 0; Current traffic:   0 B/sec" 
   CGroup: name=systemd:/system/httpd.service 
           ├─4593 /usr/sbin/httpd -DFOREGROUND 
           ├─4594 /usr/sbin/httpd -DFOREGROUND 
           ├─4595 /usr/sbin/httpd -DFOREGROUND 
           ├─4596 /usr/sbin/httpd -DFOREGROUND 
           ├─4597 /usr/sbin/httpd -DFOREGROUND 
           └─4598 /usr/sbin/httpd -DFOREGROUND 
Sep 25 18:45:07 localhost.localdomain systemd[1]: Started The Apache HTTP Server. 
 
 
Figure 8. 9: Cyberinfrastructure for CHO project. 
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8.4.1  Visualizing Datasets using CHOmobile 
 CHOmobile is a Google Maps embedded Web page for visualizing data from CHO datasets.  
Google Maps is imbedded inside CHOmobile using <iframes>.  List 8.4 shows the <iframe> line of code 
that is necessary for imbedding Google Maps into CHOmobile Web page.  CHOmobile uses Google En-
gine Maps Lite, which is a free and limited license.  Google Engine Maps Lite limits users to only three 
datasets per map, and each layer can contain up to 100 rows and 15 columns.  As a result, CHOmobile 
can only display three datasets at a time, and only 100 instances of each datasets.    Figure 8.10 shows a 
screen shot of the CHOmobile displaying Hazardous Sites, Landfills, and USGS Wells. 
 
 
 
Figure 8. 10: Screenshot of CHOmobile displaying Hazardous Sites, Leaking Underground Stor-
age Tanks, and USGS Wells. 
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List 8. 6: Code used to imbed Google Maps inside CHOmobile Web page. 
<iframe src="http://mapsengine.google.com/map/embed?mid=zHgXRX6Mts2Q.kHG-
FoYZlcyBQ" width="1100" height="700"> 
</iframe> 
 
8.4.2 Web pages for CHKb project  
 The About, Datasets, and Contact pages are developed in Adobe Dreamweaver CS6, and 
the CHKb banner was developed in Adobe Photoshop CS6.  The About page consists of a brief 
overview of the CHKb project, and the Datasets page provides access for users to download each 
of the datasets along with CHO in RDF/XML format.  About page and Contact page provide us-
ers a Twitter timeline feed, which is generated from a Twitter account and the generated code is 
embedded into the HTML code of the Contact page.  The Twitter generated code is shown in 
List 8.7.  Figure 8.11 shows a screen shot of the Contact page with Twitter timeline embedded. 
Twitter timeline allows users to receive current news about the CHKb project, and gives the user 
an option for easy and convenient means for sending quick questions and/or feedback about the 
project, which is a great benefit to the user and for a developer.  In addition, Twitter provides the 
necessary exposure for the CHKb project, which in theory should drive the usage of CHKb.   
List 8. 7: Code generated from Twitter for embedding timeline into websites. 
<a class=”twitter-timeline” href=https://twitter.com/CHO_Project” data-widget id=  
     “Widget ID">Tweets by @CHO_Project</a> 
<script> 
      !funtion(d,s,id) 
      { 
                 var js,fjs=d.getElementsByTagName(s)[0],p=/^http:/.test(d.location)? 
      'http':'https'; 
                     if(!d.getElementById(id)) 
                     { 
                     js=d.createElement(s); 
                     js.id=id; 
          js.src=p+"://platform.twitter.com/widgets.js"; 
          fjs.parentNode.insertBefore(js,fjs); 
         } 
     }  
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      (document,"script","twitter-wjs");  
</script> 
 
 
Figure 8. 11: Screen shot of About page with the Twitter timeline embedded. 
 
8.5  Summary 
 This chapter provided detailed information for setting up the cyberinfrastructure for the 
CHKb project, and publishing the CHO ontology onto the Web as Linked Data via Virtuoso.  
The CHO data can be browsed using a Faceted Browser that has been provided.  A SPARQL 
endpoint is provided for the experts and SPARQL clients to query the CHKb.   WebProtégé is 
provided as a portal for domain experts to log in to and contribute their knowledge about con-
taminant hydrogeology or expand the scope of the CHO model by including knowledge from 
other domains (e.g., Geochemistry ontology).  Furthermore, CHOmobile is developed for visual-
izing some of the data from the CHKb project via Google Maps™.  Twitter timeline is embedded 
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in the Contact page for individuals to have access to recent news about the CHKb project and ask 
questions and/or provide feedback about the CHKb project. In addition, Twitter provides the 
necessary exposure for the project on the Web, which in theory would boost interest in the pro-
ject and raise awareness about the project.   
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CHAPTER 9: Discussion 
9.1  Scope and design of CHO 
 Captured knowledge from Chapter 3 is broad as it touches on the basics of Hydrogeol-
ogy, and then focuses on the Contaminant Hydrogeology.  Many equations that are provided 
throughout the chapter are there to help express the concepts in the form of equations.  In the on-
tology, equations are represented by datatype properties (e.g., Aquifer aquifer.AverageVelocity 
double) because SWRL does not support advanced mathematical computation, but it does sup-
port simple math computation such as multiplication, division, subtraction, and addition (e.g., 
Transmissivity is product of HydraulicConductivity and AquiferThickness).  Throughout 
CHO, datatype properties are provided by the datasets that are instantiating classes from CHO 
(e.g., HSI datasets is made equivalent to a class HazardousSite in CHO, which allowed all the 
datatype properties from HSI to be inherited by the class HazardousSite).  The design of CHO 
was driven by the intention of integrating datasets (e.g., additional contaminant sources) with 
CHO, which would make CHO more usable, instead of CHO being general with no practical use.   
Currently, there exist 28 SWRL rules (Table 7.5), and there are 25 ontologies imported into 
CHO, which results in a longer period for the Pellet reasoner to process the ontology.  Pellet re-
quires 108 minutes to process the ontology, and if more SWRL rules are added for simple mathe-
matical computations (e.g., product, division, addition and subtraction) such as a rule for Trans-
missivity, then, this would rapidly increase the amount of time it takes for the Reasoner to pro-
cess the ontology.  On the other note, it is important to note that the time it takes the Reasoner to 
process the ontology depends on the type of system that the applications are running on. There-
fore, in theory, if the system (i.e., computer or virtual instance) has more processing power, 
memory, and it is not constrained to an install – anywhere bug (discussed in section 9.2.2), than 
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the Reasoner should complete its process quicker than what was observed in Chapter 7 on a sys-
tem with duel – core processor and 6 GB of RAM.  Testing this theory should be part of future 
work.  In conclusion, the design of CHO was influenced by three factors: datasets used by CHO, 
potential datasets that could be used by CHO, and technical limitations as the time it took the 
Reasoner to process CHO was increasing rapidly by every ontology and SWRL rule being 
added.  Final design diagrams for CHO were provided in the Chapter 5.   
9.2  DB conversion to RDF/XML 
9.2.1  Limitations of Protégé  
 Chapter 6 discussed the procedure for converting the datasets into RDF/XML using Data-
Master plugin in Protégé 3.4.8.  Based on observation, if Protégé is installed on Windows 7 PC, 
then Protégé will encounter an install-anywhere bug, which constrains Protégé to a 32-bit envi-
ronment and limits access to about 2 GB of RAM regardless of the amount of RAM that is dedi-
cated to the Java Virtual Machine (JVM) that can be modified from the Java control panel (Pro-
tégé uses JVM), or the amount of RAM that was specified for the java heap size max property 
inside Protégé.lax file.  In fact, if the RAM is specified in excess of 4 GB of RAM for the java 
heap size max, then Protégé will not execute (i.e., launch).  To get Protégé to launch again, the 
java heap size max property would be edited to less than 4 GB or RAM, which will enable Pro-
tégé to launch again.  However, even if the RAM is set to 3.8 GB in both Protégé.lax, Java con-
trol panel, and Protégé’s Windows Bat file, Protégé would only reserve about 2 GB of RAM, and 
this is based on observation from Chapter 6 in which 1907 MB of RAM is available to Protégé. 
This limitation constrained me initially to work with a smaller datasets as discussed in 
Chapter 6.  For example, based on observation of the procedure from Chapter 6, a database that 
is approximately 20 MB (very small database) requires about 1.85 GB of RAM for Protégé to 
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process the conversion.  In order to process larger datasets, user would have to fragment the 
larger dataset into many smaller datasets, which results in a lot of redundant work.  For this pro-
ject, extensive amount of data was not required to test CHO ontology; as a result, a smaller data-
base was sufficient to test CHO. 
 During the development of cyberinfrastructure in Chapter 8, a new machine was ac-
quired that consisted of i7 processer, 12 GB RAM, and a Windows 8 64-bit OS.  Protégé was 
tested on this system, which allowed Protégé to access a maximum of 2835 MB of RAM, and a 
system with 16 GB of RAM allowed Protégé to access a maximum of 3748 MB.  Windows 8 OS 
is a more favorable environment for Protégé to work in comparison to Windows 7 OS.  Windows 
8 does not provide a solution to the memory problem for Protégé because the install-anywhere 
bug is still affecting Protégé as the bug still prevents Protégé from accessing more memory. 
An alternative would be to use Virtuoso Universal Server to connect a database to Virtu-
oso and convert the data into RDF/XML.  Virtuoso does not have any constraints to how much 
data it can convert, which makes it a better choice for conversion of large datasets.  Virtuoso is 
discussed more in section 9.3. 
9.2.2  Datasets for micro-ontologies 
Datasets that were acquired for this project required refining (e.g., geocoding), and some 
of them were outdated (e.g., HSI, Landfill).  Outdated datasets were used because the schema re-
mained the same or similar, which can easily be modified at a later time when an updated dataset 
is made available.  These datasets are instances of the following CHO classes: Contami-
nantSource, Sample, Aquifer, Well, and WellTest.   Instantiating CHO with these datasets 
was imperative in order to test that CHO is working properly, and all the SWRL rules that were 
developed in Chapter 7 (Table 7.5) are correctly processed.  For example, when all the datasets 
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were imported into CHO and the Pellet Reasoner was processed, manual verification was made 
for each SWRL rule and its corresponding CHO class.  For example, SWRL rule for AcidicSam-
ple was verified by checking that the individual assigned to the class had a pH value of less than 
7.0, and similar procedure was done with all the other rules. 
9.3  CHO 
9.3.1 SWEET ontologies imported 
Modeled knowledge for CHO was integrated with SWEET ontologies, which enriched 
CHO with additional relationships and constraints that exists within SWEET.  SWEET ontolo-
gies provide extensive vocabulary of concepts and processes from various domains.  In Chapter 
7, I presented the results for CHO in Table 7.6 after the nine micro-ontologies were imported, 
and separate results for when SWEET ontologies were imported.   In Figure 9.1, a logarithmic 
chart is used to show a comparison of the data from the two columns in Table 7.6, and there is an 
increase across most of the categories.  After SWEET ontologies are imported, the two catego-
ries that have a substantial increase in their quantity are Classes and Object Properties.  Accord-
ing to Table 7.6, CHO with micro-ontologies has 217 classes and when SWEET ontologies are 
imported, the amount of classes increase to 3708.  Now, of the 3491 classes that are imported 
from SWEET ontologies, only 31 classes from SWEET ontologies are directly linked to CHO by 
OWL’s Equivalent Class (Table 7.2).  In addition to classes from SWEET ontologies, CHO was 
integrated with SWEET ontologies through object properties, datatype properties, cardinality re-
strictions, individuals, and subClassOf constructs.  Since SWEET consists of terminology from 
many different domains across Earth and Environmental Sciences, it is designed as a vocabulary 
ontology that is intended for extending as I have done with CHO.  More importantly, by other 
experts using SWEET ontologies as the foundation for their ontologies, then this would create 
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uniform terminology among ontologies across heterogeneous and autonomous nodes.  Basically, 
SWEET has the potential to become the standard for the terminology among domains in the 
Earth and Environmental Sciences.   
 
Figure 9. 1: Comparison chart of CHO + micro-ontologies and CHO+micro-ontologies + SWEET 
ontologies metrics from Table 7.6. 
 
In addition to a noticeable increase in the ontology metrics once SWEET ontologies are 
imported, the DL expressivity changes for the CHO from SROIF (D) to SROIN (D).  The differ-
ence is in the acronyms F and N, in which F represents functional properties and N represents 
cardinality restrictions.  Basically, when SWEET ontologies were imported some of SWEET’s 
properties were used to create restrictions inside CHO.  For example, HealthEffects hasImpac-
tOn only Biosphere, in which hasImpactOn is a SWEET property that was used to create a 
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cardinality (only) restriction in CHO.  Although SROIN (D) does not consist of F, CHO still has 
functional properties after the SWEET ontologies are imported.  
On the other note, the problem with SWEET ontologies is that they are published onto 
the Web as RDF/XML files and not as Linked Data.  This causes problems when integrating 
CHO that consists of imported SWEET ontologies onto Knoodl or into Virtuoso Universal 
Server.   Since SWEET is not published as Linked Data, none of the URIs are dereferenceable.  
Typical error message that Knoodl and Virtuoso would provide are ‘the file is not a supported 
type’, and the way this error can be bypassed (a workaround) is by removing the imported ontol-
ogies (all the SWEET ontologies), and then CHO is resubmitted to Knoodl and Virtuoso.   
SWEET ontologies are a collection of valuable knowledge, and it is imperative that it is con-
verted into Linked Data so that its vast knowledge may be integrated with Linked Open Data 
Cloud and other Linked Data sources.  Currently, the CHO is published on the Knoodl commu-
nity and on the http://cho.gsu.edu server without the SWEET ontologies imported. 
Based on the work done for this thesis project, SWEET ontologies need to be published 
as Linked Data since their ontologies are not dereferenceable on the Web.   This will enable 
SWEET to integrate with other systems such as this project’s CHKb.  More importantly, this 
would allow SWEET to become the standard that all the knowledge bases can be built according 
to within the Earth and Environmental sciences community.   This would be similar to what 
DBpedia has been for Linked Open Data Cloud project.  SWEET ontologies have great potential 
in the Earth and Environmental sciences, and it would be beneficial for the scientific community 
for SWEET to be published as Linked Data. 
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9.3.2  DBpedia and GML imported 
The results from Table 7.7 for the links developed between CHO and LOD Cloud (i.e., 
DBpedia that is part of LODC) via the location datatype properties (lat and long) and a class 
(_Feature) from the GML ontology have been calculated based on the links established in Pro-
tégé 4.3 (see section 7.5 for details).  In theory, according to the Linked Data Principles there are 
61,695 links established from 20,565 instances.  Basically, for every data instance from the mi-
cro-ontologies, there were three links made with GML and DBpedia, and those were for the lat, 
long, and _Feature (Figure 9.2).  The relationship between the instances and the links is pro-
portional by a factor of three, and it is illustrated in Figure 9.2 by having the lines for instances 
and links parallel to each other. In order to test these links between CHO and LODC (i.e., DBpe-
dia that is part of the LODC), rules would have to be created for rewriting URIs that are stored in 
Virtuoso’s Quadstore.  As discussed in Chapter 8, integration with the LODC is not in the scope 
of this thesis project. 
 
Figure 9. 2: Chart representing the data from Table 7.7 
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9.4  Cyberinfrastructure for CHO project  
9.4.1  Virtuoso 
Before Virtuoso was selected, OWLIM Lite triple store was tested by deploying it from 
an Apache Tomcat. One of the problems that was immediately encountered is the limit in size of 
RDF/XML files that could be submitted to the triple store.  For example, in OWLIM Lite, 
LUST.owl, which is 10.1 MB, was too large for the triple store to store, and it required the file to 
be fragmented into multiple sets, which is a similar problem that was experienced with Protégé.  
A solution to this problem was to purchase a commercial license, which would remove all re-
strictions from the application, but that was not an option for this project because funding was 
extremely limited, and one license would have exceeded the entire budget for this project.  
Therefore, OWLIM Lite was not used for this project.  
Another option that was promising and considered for this project was Stardog because it 
supported OWL2 and SWRL rules, provided SPARQL Endpoint, and provided Semantic Search, 
which allowed for one to query the data by typing text only.  The problem with this application 
was that it only came as an evaluation license for 30 days, which was not enough time to 
properly configure the application on a server, deploy the application, and, more importantly, test 
the application.  Furthermore, there were no funds available to purchase a full license of this ap-
plication.  As a result, I had to find another application (preferable open-source application) that 
would allow me to complete the project. 
Open-source Virtuoso became an integral part of the CHO project that provided a robust 
triple store for storing all the triples from the micro-ontologies without any limit to the size of 
RDF/XML files that were submitted to Virtuoso’s triple store.  More importantly, Virtuoso was 
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free, and the application had no evaluation period that I had to be concerned with. Virtuoso pro-
vided Web services that could be deployed after installing and configuring the necessary pack-
ages for the Web services.   SPARQL Endpoint was setup to query the data from the triple store, 
and iSPARQL was enabled, which allowed the user to view the queried data in Google Maps ™ 
if the queried results had any spatial data returned.   There were no restrictions as to what can be 
done with both SPARQL and iSPARQL.   In addition, a Faceted Browser was installed and setup 
for users to query data by text, entities, or URIs, which is a benefit for users who are not familiar 
with SPARQL.  Also, Faceted Browser provided a Linked Data interface, which resulted in all 
the query result (i.e., URIs) being dereferenceable locally (within the Faceted Browser).  In order 
for the URIs to be dereferenceable globally, additional URI rewrite and redirect rules are re-
quired, which is not part of the scope of this thesis project.  Overall open-source Virtuoso Uni-
versal Server proved to be an excellent all in one application for deploying, serving, querying, 
and managing micro-ontologies and CHO.   
During micro-ontology and CHO development using Protégé, Pellet reasoner is used to 
process the inference rules among the concepts and properties with ontologies.  In Virtuoso, Pel-
let is not directly supported, but Jena does provide support for Pellet, and in Virtuoso, Jena Pro-
vider can be enabled.  By enabling Jena Provider, Pellet can be used to apply reasoning for the 
data in the Virtuoso Quadstore.  Enabling reasoning by the Pellet is crucial, but it is not enabled 
in this project, and it will be a focus of future work.   
9.4.2  WebProtégé  
There are many ways of representing knowledge, and knowledge is always changing (i.e., 
evolving).   Throughout this project, CHO has changed 11 times, and it will continue to change.  
WebProtégé application deployed from Apache Tomcat, is provided for domain experts to log 
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onto and make contributions to the CHO, by adding concepts and relationships.  CHO that is up-
loaded in WebProtégé application on the cho.gsu.edu server is the means for CHO to keep up 
with the evolving knowledge of Contaminant Hydrogeology domain, and it is an opportunity for 
CHO to be extended into other domains by domain experts.  Inside WebProtégé, history is kept 
of all the changes that are made with references to users who made changes, which allows for 
open discussion among domain experts.  Also, Twitter timeline is embedded in the Contact Web 
page so that questions and feedback can be quickly exchanged.  Plus, CHO project benefits from 
the additional exposure in the social media by increase in the awareness about the project.   
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CHAPTER 10: Conclusion and Future Work 
10.1  Summary of project 
The objectives of this thesis project were the following: develop the Contaminant Hydro-
geology Ontology (CHO); instantiate the ontology with hydrological data for the state of Geor-
gia, thus forming the Contaminant Hydrogeology Knowledge base (CHKb); develop cyberinfra-
structure for hosting the knowledgebase on the Web; develop a visualization tool for the data; 
and develop a portal that would allow users to log onto and contribute (edit) CHO ontology.  For 
this thesis project, these are all very ambitious objectives.  None the less, the following objec-
tives were accomplished as follows. 
CHO ontology was developed using the Protégé editor.  CHO has successfully extended 
concepts from SWEET ontologies and related broad concepts such as Hydrosphere and Bio-
sphere at a contaminant hydrogeology domain level.  Additional micro-ontologies were created 
by converting datasets for state of Georgia into RDF/XML.  These micro-ontologies were im-
ported into CHO ontology, which resulted in the instantiation of the CHO and the creation of the 
CHKb.  Additional relationships were established among the CHO and micro-ontologies using 
SWRL rules.  CHO imported concepts from DBpedia ontology and GML ontology to establish 
equivalent relationships among concepts from CHO, which in theory generated over 60,000 links 
to the LODC. 
Cyberinfrastructure for CHKb was developed using a combination of applications.  First, 
Virtuoso Universal Server was installed and configured on a Georgia State University virtual 
server, and a portal was made available for accessing Virtuoso on the Web.  The RDF/XML files 
for the micro-ontologies were submitted to a Virtuoso’s Triple Store, and the triple store was ex-
posed via a SPARQL Endpoint and a Faceted Browser, which provides a Linked Data interface 
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for the data hosted in the triple store.  Second, Apache Webserver was installed to host all the 
static Web pages including the CHOmobile, which is a Google Maps™ embedded Web page that 
shows data for select datasets from micro-ontologies.  About and Contact Web page have Twitter 
timeline embedded so that people are able to submit questions and feedback, and in theory, the 
presence of CHKb in the social media would raise awareness about the project.  Third, Apache 
Tomcat and MongoDB was installed for deployment of WebProtégé, which provides access for 
domain experts to log onto using OpenID or create a user account so that they can contribute to 
the CHO.  In addition to WebProtégé, CHO has been uploaded onto Knoodl so that other domain 
experts may join the Hydrogeology community and contribute to the knowledge in CHO.   
The significance of CHKb is the ability that it provides to its user to query hydrogeologi-
cal data with great accuracy that is enabled by the relationships that are defined within the CHO 
ontology and the SWRL rules that are created and embedded in the CHO based on the 
knowledge of the contaminant hydrogeology domain.  Users can use SPARQL Endpoint or the 
Faceted Browser that is provided at cho.gsu.edu to query CHKb.  In addition, CHOmobile proto-
type is developed for visualizing the data from CHKb in GoogleMaps™, which provides an in-
valuable service to the public that would allow them to view various data rapidly without having 
to visit numerous sources for data access.  However, additional work is needed in perfecting 
CHOmobile service. 
10.2  Future Work 
First, CHO has been revised multiple times during this project, and it will have many 
more revisions afterwards simply because knowledge is constantly evolving and the scope of 
CHO and CHKb is growing.  Although CHO consists of many various relationships that invoke 
different object properties, there are many more relationships among the concepts that have not 
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been created, and this is an area to address in future work.  WebProtégé is provided at 
cho.gsu.edu that provides the necessary tool for other domain experts to contribute to the CHO 
ontology that manages the CHKb.   
Second, in order to make CHKb globally dereferenceable on the Web, URI rewrite rules 
need to be created so that the Virtuoso’s triple store data would be dereferenceable, which would 
allow CHKb to integrate with the Linked Open Data Cloud based on the links that were estab-
lished in section 7.5.  This would allow CHKb to provide access for its users to not only hydro-
geological data that is stored within CHKb’s repository but also additional data for Georgia (e.g., 
U.S. Census data) from other Linked Data sources on the Web. 
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Appendix A: Select detailed procedure for CHO project 
Appendix A-1: Integrating Protégé’s DataMaster Tab Plugin with MySQL 
1) Install Protégé 3.4.895 onto your machine, and make sure that you have DataMaster Tab 
Plugin installed and functioning properly, which can be verified by clicking the Project 
menu, selecting Configure, and in the new window DataMaster Tab should be checked as 
shown in screen shot below.  If DataMaster Tab does not appear in the Configure window, 
then check that the version of Protégé is 3.4.8, which is the stable version and has the most 
up to date Reasoner (i.e., Pellet 1.5.2); otherwise, reinstall Protégé 3.4.8 from the Web 
address provided. 
 
Figure A.1: Protégé 3.4.8 Configuration Window 
 
                                                          
95 http://protege.stanford.edu/download/protege/3.4/installanywhere/Web_Installers/ 
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2) Download and install MySQL96 (for this project MySQL 5.5.27.0 was used).  During the 
installation, select the Developer Default for the Setup type, which would install all the 
MySQL products along with the connectors.  Setup User Login and password as shown in 
Figure 2 below. 
 
Figure A.2: MySQL Server Configuration during installation. 
 
3) Create a database in a newly created instance in MySQL. 
 
                                                          
96 http://dev.mysql.com/downloads/ 
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4) Download a mysql-connector-java 5.1.6-bin driver97, which is used by Protégé to connect 
to the MySQL. 
5) Next, on the C: Drive, in Protégé 3.4.8 folder, go to plugins folder and select the folder for 
DataMaster (e.g., C:\Program Files\Protege_3.4.8\plugins\edu.stanford.smi.protegex. 
datamaster).  In this folder copy the mysql-connector-java 5.1.6-bin driver. 
6) Now, open ODBC Data Source Administrator, and configure MySQL Connector by adding 
a Data Source as indicated in Figure 3. 
 
Figure A.3: MySQL Connector/ODBC Data Source Configuration for Protégé to be able to 
access the data from a MySQL database. 
 
7) Open Protégé 3.4.8, click on the DataMaster tab. 
8) In the Data Source Type, select JDBC, and type in com.mysql.jdbc.Driver for the JDBC 
Driver – this is to specify the type of driver that is going to be used.  Then, in JDBC URL, 
                                                          
97 http://smi-protege.stanford.edu/svn/datamaster/tags/version1.3.1/lib/mysql-connector-java-5.1.6-bin.jar 
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specify the path to the database using the driver (e.g., jdbc:mysql://localhost:3306/ conthy-
drodata_ga).  In this example, conthydrodata_ga is the database used to store all the data 
for this project, which Protégé connects to and converts into RDF/XML.  
9) Also, enter the user login and password to the database in order to access it. 
10) Screen shot for steps 7 – 9 is provided in Figure 4. 
 
Figure A.4: DataMaster Plugin in Protégé 3.4.8. 
 
Figure A.4 displays the data that was imported from table pH.  In the yellow rectangle is 
the information for the Data Source Type along with its driver, URL, and database login creden-
tials.  In the red rectangle are the specifications for where the data is to be imported and an option 
to assign a different namespace for the classes and objects.  In the green table is the view of all the 
tables that are available in the database that DataMaster is connected to.  If the connection fails, 
then the tables will not appear in this window.   
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Appendix A-2: Upload of dataset to Virtuoso’s Quadstore 
 
Figure A. 5: This screen shot shows Virtuoso’s Conductor used to upload LUST.owl dataset into the 
quadstore. 
 
Appendix A-3: Screen shots of Faceted Browser 
 
Figure A. 6: This screen shot shows Virtuoso’s Faceted Browser. 
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Figure A. 7: Screen shot of Faceted Browser queried by URI. 
 
 
Figure A. 8: Screen shot of results after Aquifer is searched for as text. 
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Figure A. 9: Screen shot of metadata when a resource is selected in a Faceted Browser. 
Appendix A-4: Screen shots and configuration properties file of WebProtege 
 
 
Figure A. 10: Screen shot of aplicatin when logged in to WebProtege. 
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Figure A. 11: New property being created inside WebProtege. 
 
Appendix A-4.1: WebProtege configuration file 
############### WebProtege Properties ############### 
 
# This file documents the required and optional properties for WebProtege. 
# WebProtege uses the webprotege.properties file from the root of the  
# web application to configure several of its functions. 
# To change the default values used by WebProtege, copy this file 
# into the webapp folder, e.g. for tomcat, copy it in webapps/webprotege/  
# (for development, copy it in the war directory), 
# and rename it to webprotege.properties. 
 
 
############### REQUIRED PROPERTIES ###############  
 
# -------- application.host ----------- # 
# The URL under where WebProtege is accessible, with no protocol. 
# Example: webprotege.stanford.edu 
# REQUIRED 
application.host=localhost:8080/webprotege/ 
 
# -------- data.directory ----------- # 
# The directory where WebProtege data is stored.  
# Must be writable by the user under which tomcat runs. 
# Example: /data/webprotege 
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# REQUIRED 
data.directory=/var/lib/tomcat/data/webprotege/ 
 
 
############### OPTIONAL PROPERTIES ############### 
 
# -------- application.name ----------- # 
# The name of the WebProtege application that appears in the browser title bar 
# and in other places. 
# Default: WebProt\u00E9g\u00E9" 
# Optional 
#application.name=WebProtege 
 
# -------- mongodb.host ----------- # 
# The host name of the mongodb server. 
# Default: localhost 
# Optional 
mongodb.host=localhost 
 
# -------- mongodb.port ----------- # 
# The port number of the mongodb server. 
# Default: 27017 
# Optional 
mongodb.port=27017 
 
# -------- email.host ----------- # 
# The host name of the email smtp server.  
# The email account is used to send notifications. 
# Example: smtp.gmail.com 
# Optional 
email.host=Gmail.smtp.server 
 
# -------- email.port ----------- # 
# The email smtp port number.  
# Example: 465 
# Optional 
email.port=465 
 
# -------- email.account ----------- # 
# The email account that WebProtege should use to send email notifications. 
# Example: john.doe@stanford.edu 
# Optional 
email.account=*********Filll in your e-mail************ 
 
# -------- email.password ----------- # 
# The password for the email account that WebProtege should use to send email notifi-
cations. 
# Example: mypassword 
# Optional 
email.password=**********Fill in your e-mail password************** 
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# -------- https.enabled ----------- # 
# Specifies whether WebProtege uses https rather than http as a protocol. 
# See how to configure tomcat to use https here: 
# http://protegewiki.stanford.edu/wiki/WebProtegeHttpsLogin 
# Default: false 
# Optional 
#https.enabled=false 
 
# -------- https.port ----------- # 
# Specifies the port used for https communication. 
# Default: 443 
# Optional 
#https.port=443 
 
# -------- admin.email ----------- # 
# The email address of the WebProtege administrator that is notified 
# if something goes wrong with WebProtege 
# Example: john.doe@stanford.edu 
# Optional 
admin.email=************Enter your admin e-mail************** 
 
# -------- openid.enabled ----------- # 
# Specifies whether or not WebProtege should support authentication with Open Id. 
# Default: true 
# Optional 
openid.enabled=true 
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Appendix B:  Ontologies developed using DataMaster 
 
B-1: Aquifer.owl 
 
<?xml version="1.0"?> 
 
 
<!DOCTYPE rdf:RDF [ 
    <!ENTITY owl "http://www.w3.org/2002/07/owl#" > 
    <!ENTITY swrl "http://www.w3.org/2003/11/swrl#" > 
    <!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" > 
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 
    <!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" > 
    <!ENTITY xsp "http://www.owl-ontologies.com/2005/08/07/xsp.owl#" > 
    <!ENTITY dbs "http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" > 
]> 
 
 
<rdf:RDF xmlns="http://geospatial.gsu.edu/projects/cho/Aquifer.owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/Aquifer.owl" 
     xmlns:dbs="http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" 
     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:swrl="http://www.w3.org/2003/11/swrl#" 
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
     xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#" 
     xmlns:owl="http://www.w3.org/2002/07/owl#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
    <owl:Ontology rdf:about=""/> 
    <owl:Class rdf:ID="aquifer"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string">Aquifer</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="aquifer.AquiferCode"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquifer"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">AquiferCode</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
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    <owl:FunctionalProperty rdf:ID="aquifer.AquiferName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquifer"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">AquiferName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquifer.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquifer"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquifer.RockName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquifer"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">RockName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquifer.RockTypeCode"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquifer"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">RockTypeCode</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="ForeignKey"/> 
    <owl:FunctionalProperty rdf:ID="hasFKName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:InverseFunctionalProperty rdf:ID="hasForeignKeys"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <owl:inverseOf rdf:resource="#hasLocTableClass"/> 
        <rdfs:range rdf:resource="#ForeignKey"/> 
    </owl:InverseFunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocalField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
208 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <owl:inverseOf rdf:resource="#hasForeignKeys"/> 
        <rdfs:range rdf:resource="&owl;Class"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasOrigColumnName"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:AnnotationProperty rdf:ID="hasPrimaryKeyFields"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:AnnotationProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceTable"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;ObjectProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="isBridgeTable"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;boolean"/> 
    </owl:FunctionalProperty> 
</rdf:RDF> 
 
 
209 
 
B-1.1: GaAquifer Knoodl Diagram 
 
 
Figure B. 1: Diagram showing the datatype properties for class GaAquifer.  Each instance 
of GaAquifer consists of these 5 datatype properties.  
 
B-2: Contaminant.owl 
 
<?xml version="1.0"?> 
 
 
<!DOCTYPE rdf:RDF [ 
    <!ENTITY owl "http://www.w3.org/2002/07/owl#" > 
    <!ENTITY swrl "http://www.w3.org/2003/11/swrl#" > 
    <!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" > 
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 
    <!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" > 
    <!ENTITY xsp "http://www.owl-ontologies.com/2005/08/07/xsp.owl#" > 
    <!ENTITY dbs "http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" > 
]> 
 
 
<rdf:RDF xmlns="http://geospatial.gsu.edu/projects/cho/Contaminant.owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/Contaminant.owl" 
     xmlns:dbs="http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" 
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     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:swrl="http://www.w3.org/2003/11/swrl#" 
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
     xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#" 
     xmlns:owl="http://www.w3.org/2002/07/owl#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
    <owl:Ontology rdf:about=""/> 
    <owl:Class rdf:ID="disinfectants"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:comment xml:lang="en" 
            >&lt;p style=&quot;margin-top: 0&quot;&gt; 
      Data used for this class has been retrieved from EPA at  
      http://water.epa.gov/drink/contaminants/index.cfm 
    &lt;/p&gt;</rdfs:comment> 
        <rdfs:label rdf:datatype="&xsd;string">Disinfectants</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="disinfectants.Contaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectants"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Contaminant</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectants.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectants"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectants.MCL"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
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        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectants"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCL</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectants.MCLG"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectants"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLG</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectants.MCLGUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectants"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLGUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectants.MCLUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectants"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLUnits</hasOrigColumn-
Name> 
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        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectants.PotentialHealthEffects"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectants"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >PotentialHealthEffects</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectants.SourcesOfContaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectants"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SourcesOfContaminant</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <disinfectants rdf:ID="disinfectants_Instance_1"> 
        <disinfectants.Contaminant rdf:datatype="&xsd;string" 
            >Chloramines (as Cl2)</disinfectants.Contaminant> 
        <disinfectants.ID rdf:datatype="&xsd;int">1</disinfectants.ID> 
        <disinfectants.MCL rdf:datatype="&xsd;double">4.0</disinfectants.MCL> 
        <disinfectants.MCLG rdf:datatype="&xsd;double">4.0</disinfectants.MCLG> 
        <disinfectants.MCLGUnits rdf:datatype="&xsd;string">MRDLG</disinfectants.MCL-
GUnits> 
        <disinfectants.MCLUnits rdf:datatype="&xsd;string">MRDL</disinfectants.MCLU-
nits> 
        <disinfectants.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Eye/nose irritation; stomach discomfort, anemia</disinfectants.Poten-
tialHealthEffects> 
        <disinfectants.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Water additive used to control microbes</disinfectants.SourcesOfContami-
nant> 
    </disinfectants> 
    <disinfectants rdf:ID="disinfectants_Instance_2"> 
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        <disinfectants.Contaminant rdf:datatype="&xsd;string" 
            >Chlorine (as Cl2)</disinfectants.Contaminant> 
        <disinfectants.ID rdf:datatype="&xsd;int">2</disinfectants.ID> 
        <disinfectants.MCL rdf:datatype="&xsd;double">4.0</disinfectants.MCL> 
        <disinfectants.MCLG rdf:datatype="&xsd;double">4.0</disinfectants.MCLG> 
        <disinfectants.MCLGUnits rdf:datatype="&xsd;string">MRDLG</disinfectants.MCL-
GUnits> 
        <disinfectants.MCLUnits rdf:datatype="&xsd;string">MRDL</disinfectants.MCLU-
nits> 
        <disinfectants.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Eye/nose irritation; stomach discomfort</disinfectants.PotentialHealthEffects> 
        <disinfectants.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Water additive used to control microbes</disinfectants.SourcesOfContami-
nant> 
    </disinfectants> 
    <disinfectants rdf:ID="disinfectants_Instance_3"> 
        <disinfectants.Contaminant rdf:datatype="&xsd;string" 
            >Chlorine dioxide (as ClO2)</disinfectants.Contaminant> 
        <disinfectants.ID rdf:datatype="&xsd;int">3</disinfectants.ID> 
        <disinfectants.MCL rdf:datatype="&xsd;double">0.8</disinfectants.MCL> 
        <disinfectants.MCLG rdf:datatype="&xsd;double">0.8</disinfectants.MCLG> 
        <disinfectants.MCLGUnits rdf:datatype="&xsd;string">MRDLG</disinfectants.MCL-
GUnits> 
        <disinfectants.MCLUnits rdf:datatype="&xsd;string">MRDL</disinfectants.MCLU-
nits> 
        <disinfectants.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Anemia; infants &amp; young children: nervous system effects</disinfect-
ants.PotentialHealthEffects> 
        <disinfectants.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Water additive used to control microbes</disinfectants.SourcesOfContami-
nant> 
    </disinfectants> 
    <owl:Class rdf:ID="disinfectionbyproducts"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:comment xml:lang="en" 
            >&lt;p style=&quot;margin-top: 0&quot;&gt; 
      Data used for this class has been retrieved from EPA at  
      http://water.epa.gov/drink/contaminants/index.cfm 
    &lt;/p&gt;</rdfs:comment> 
        <rdfs:label rdf:datatype="&xsd;string" 
            >DisinfectionByproducts</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="disinfectionbyproducts.Contaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
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            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectionbyproducts"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Contaminant</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectionbyproducts.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectionbyproducts"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectionbyproducts.MCL"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectionbyproducts"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCL</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectionbyproducts.MCLG"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectionbyproducts"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLG</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
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    <owl:FunctionalProperty rdf:ID="disinfectionbyproducts.MCLGUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectionbyproducts"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLGUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectionbyproducts.MCLUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectionbyproducts"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectionbyproducts.PotentialHealthEffects"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectionbyproducts"/> 
                </owl:unionOf> 
            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >PotentialHealthEffects</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="disinfectionbyproducts.SourcesOfContaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain> 
            <owl:Class> 
                <owl:unionOf rdf:parseType="Collection"> 
                    <owl:Class rdf:about="#disinfectionbyproducts"/> 
                </owl:unionOf> 
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            </owl:Class> 
        </rdfs:domain> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SourcesOfContaminant</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <disinfectionbyproducts rdf:ID="disinfectionbyproducts_Instance_1"> 
        <disinfectionbyproducts.Contaminant rdf:datatype="&xsd;string">Bromate</disin-
fectionbyproducts.Contaminant> 
        <disinfectionbyproducts.ID rdf:datatype="&xsd;int">1</disinfectionbyproducts.ID> 
        <disinfectionbyproducts.MCL rdf:datatype="&xsd;double">0.01</disinfection-
byproducts.MCL> 
        <disinfectionbyproducts.MCLG rdf:datatype="&xsd;double">0.0</disinfection-
byproducts.MCLG> 
        <disinfectionbyproducts.MCLGUnits rdf:datatype="&xsd;string">mg/L</disinfection-
byproducts.MCLGUnits> 
        <disinfectionbyproducts.MCLUnits rdf:datatype="&xsd;string">mg/L</disinfection-
byproducts.MCLUnits> 
        <disinfectionbyproducts.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased risk of cancer</disinfectionbyproducts.PotentialHealthEffects> 
        <disinfectionbyproducts.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Byproduct of drinking water disinfection</disinfectionbyproducts.Source-
sOfContaminant> 
    </disinfectionbyproducts> 
    <disinfectionbyproducts rdf:ID="disinfectionbyproducts_Instance_2"> 
        <disinfectionbyproducts.Contaminant rdf:datatype="&xsd;string">Chlorite</disin-
fectionbyproducts.Contaminant> 
        <disinfectionbyproducts.ID rdf:datatype="&xsd;int">2</disinfectionbyproducts.ID> 
        <disinfectionbyproducts.MCL rdf:datatype="&xsd;double">1.0</disinfectionbyprod-
ucts.MCL> 
        <disinfectionbyproducts.MCLG rdf:datatype="&xsd;double">0.8</disinfection-
byproducts.MCLG> 
        <disinfectionbyproducts.MCLGUnits rdf:datatype="&xsd;string">mg/L</disinfection-
byproducts.MCLGUnits> 
        <disinfectionbyproducts.MCLUnits rdf:datatype="&xsd;string">mg/L</disinfection-
byproducts.MCLUnits> 
        <disinfectionbyproducts.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Anemia; infants &amp; young children: nervous system effects</disinfection-
byproducts.PotentialHealthEffects> 
        <disinfectionbyproducts.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Byproduct of drinking water disinfection</disinfectionbyproducts.Source-
sOfContaminant> 
    </disinfectionbyproducts> 
    <disinfectionbyproducts rdf:ID="disinfectionbyproducts_Instance_3"> 
        <disinfectionbyproducts.Contaminant rdf:datatype="&xsd;string" 
            >Haloacetic acids (HAA5)</disinfectionbyproducts.Contaminant> 
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        <disinfectionbyproducts.ID rdf:datatype="&xsd;int">3</disinfectionbyproducts.ID> 
        <disinfectionbyproducts.MCL rdf:datatype="&xsd;double">0.0607</disinfection-
byproducts.MCL> 
        <disinfectionbyproducts.MCLGUnits rdf:datatype="&xsd;string">mg/L</disinfection-
byproducts.MCLGUnits> 
        <disinfectionbyproducts.MCLUnits rdf:datatype="&xsd;string">mg/L</disinfection-
byproducts.MCLUnits> 
        <disinfectionbyproducts.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased risk of cancer</disinfectionbyproducts.PotentialHealthEffects> 
        <disinfectionbyproducts.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Byproduct of drinking water disinfection</disinfectionbyproducts.Source-
sOfContaminant> 
    </disinfectionbyproducts> 
    <disinfectionbyproducts rdf:ID="disinfectionbyproducts_Instance_4"> 
        <disinfectionbyproducts.Contaminant rdf:datatype="&xsd;string" 
            >Total Trihalomethanes (TTHMs)</disinfectionbyproducts.Contaminant> 
        <disinfectionbyproducts.ID rdf:datatype="&xsd;int">4</disinfectionbyproducts.ID> 
        <disinfectionbyproducts.MCL rdf:datatype="&xsd;double">0.0807</disinfection-
byproducts.MCL> 
        <disinfectionbyproducts.MCLGUnits rdf:datatype="&xsd;string">mg/L</disinfection-
byproducts.MCLGUnits> 
        <disinfectionbyproducts.MCLUnits rdf:datatype="&xsd;string">mg/L</disinfection-
byproducts.MCLUnits> 
        <disinfectionbyproducts.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver, kidney or central nervous system problems; increased risk of can-
cer</disinfectionbyproducts.PotentialHealthEffects> 
        <disinfectionbyproducts.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Byproduct of drinking water disinfection</disinfectionbyproducts.Source-
sOfContaminant> 
    </disinfectionbyproducts> 
    <owl:Class rdf:ID="ForeignKey"/> 
    <owl:FunctionalProperty rdf:ID="hasFKName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:InverseFunctionalProperty rdf:ID="hasForeignKeys"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <owl:inverseOf rdf:resource="#hasLocTableClass"/> 
        <rdfs:range rdf:resource="#ForeignKey"/> 
    </owl:InverseFunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocalField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
218 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <owl:inverseOf rdf:resource="#hasForeignKeys"/> 
        <rdfs:range rdf:resource="&owl;Class"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasOrigColumnName"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:AnnotationProperty rdf:ID="hasPrimaryKeyFields"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:AnnotationProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceTable"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;ObjectProperty"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="inorganicchemicals"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:comment xml:lang="en" 
            >&lt;p style=&quot;margin-top: 0&quot;&gt; 
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      Data used for this class has been retrieved from EPA at  
      http://water.epa.gov/drink/contaminants/index.cfm 
    &lt;/p&gt;</rdfs:comment> 
        <rdfs:label rdf:datatype="&xsd;string" 
            >InorganicChemicals</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="inorganicchemicals.Contaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#inorganicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Contaminant</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="inorganicchemicals.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#inorganicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="inorganicchemicals.MCL"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#inorganicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCL</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="inorganicchemicals.MCLG"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#inorganicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLG</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="inorganicchemicals.MCLGUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#inorganicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLGUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="inorganicchemicals.MCLUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#inorganicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="inorganicchemicals.PotentialHealthEffects"> 
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        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#inorganicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >PotentialHealthEffects</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="inorganicchemicals.SourcesOfContaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#inorganicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SourcesOfContaminant</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_1"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Antimony</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">1</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.006</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">0.006</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increase in blood cholesterol; decrease in blood sugar</inorganicchemi-
cals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from petroleum refineries; fire retardants; ceramics; electronics; sol-
der</inorganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_10"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Fluoride</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">10</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">4.0</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">4.0</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
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            >Bone disease (pain and tenderness of the bones); Children may get mottled 
teeth</inorganicchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Water additive which promotes strong teeth; erosion of natural deposits; dis-
charge from fertilizer and aluminum factories</inorganicchemicals.SourcesOfContami-
nant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_11"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Lead</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">11</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.015</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">0.0</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Infants and children: Delays in physical or mental development; children could 
show slight deficits in attention span and learning abilities; Adults: Kidney problems; 
high blood pressure</inorganicchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Corrosion of household plumbing systems; erosion of natural deposits</inor-
ganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_12"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Mercury (inorganic)</inorganicchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">12</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.002</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">0.002</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string">Kidney 
damage</inorganicchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Erosion of natural deposits; discharge from refineries and factories; runoff from 
landfills and croplands</inorganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_13"> 
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        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Nitrate (measured as Nitrogen)</inorganicchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">13</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">10.0</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">10.0</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Infants below the age of six months who drink water containing nitrate in ex-
cess of the MCL could become seriously ill and, if untreated, may die. Symptoms in-
clude shortness of breath and blue-baby syndrome.</inorganicchemicals.Poten-
tialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from fertilizer use; leaking from septic tanks, sewage; erosion of natural 
deposits</inorganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_14"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Nitrite (measured as Nitrogen)</inorganicchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">14</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">1.0</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">1.0</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Infants below the age of six months who drink water containing nitrite in excess 
of the MCL could become seriously ill and, if untreated, may die. Symptoms include 
shortness of breath and blue-baby syndrome.</inorganicchemicals.PotentialHealthEf-
fects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from fertilizer use; leaking from septic tanks, sewage; erosion of natural 
deposits</inorganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_15"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Selenium</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">15</inorganicchemicals.ID> 
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        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.05</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">0.05</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Hair or fingernail loss; numbness in fingers or toes; circulatory problems</inor-
ganicchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from petroleum refineries; erosion of natural deposits; discharge 
from mines</inorganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_16"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Thallium</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">16</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.002</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">5.0E-4</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Hair loss; changes in blood; kidney, intestine, or liver problems</inorgan-
icchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Leaching from ore-processing sites; discharge from electronics, glass, and 
drug factories</inorganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_2"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Arsenic</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">2</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.01</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">0.0</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
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        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Skin damage or problems with circulatory systems, and may have increased 
risk of getting cancer</inorganicchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Erosion of natural deposits; runoff from orchards, runoff from glass &amp; elec-
tronics production wastes</inorganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_3"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Asbestos (fiber &gt;10 micrometers)</inorganicchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">3</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">7.0</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">7.0</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">millionFibers/L</inor-
ganicchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string" 
            >million Fibers/L</inorganicchemicals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased risk of developing benign intestinal polyps</inorganicchemicals.Po-
tentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Decay of asbestos cement in water mains; erosion of natural deposits</inor-
ganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_4"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Barium</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">4</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">2.0</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">2.0</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increase in blood pressure</inorganicchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge of drilling wastes; discharge from metal refineries; erosion of natural 
deposits</inorganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_5"> 
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        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Beryllium</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">5</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.004</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">0.004</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Intestinal lesions</inorganicchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from metal refineries and coal-burning factories; discharge from 
electrical, aerospace, and defense industries</inorganicchemicals.SourcesOfContami-
nant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_6"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Cadmium</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">6</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.005</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">0.005</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string">Kidney 
damage</inorganicchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Corrosion of galvanized pipes; erosion of natural deposits; discharge from 
metal refineries; runoff from waste batteries and paints</inorganicchemicals.Source-
sOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_7"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Chromium (total)</inorganicchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">7</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.1</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">0.1</inorganicchemi-
cals.MCLG> 
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        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Allergic dermatitis</inorganicchemicals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from steel and pulp mills; erosion of natural deposits</inorgan-
icchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_8"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string">Copper</inorgan-
icchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">8</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">1.3</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">1.3</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Short term exposure: Gastrointestinal distress; Long term exposure: Liver or 
kidney damage; People with Wilson&apos;s Disease should consult their personal doc-
tor if the amount of copper in their water exceeds the action level</inorganicchemi-
cals.PotentialHealthEffects> 
        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Corrosion of household plumbing systems; erosion of natural deposits</inor-
ganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <inorganicchemicals rdf:ID="inorganicchemicals_Instance_9"> 
        <inorganicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Cyanide (as free cyanide)</inorganicchemicals.Contaminant> 
        <inorganicchemicals.ID rdf:datatype="&xsd;int">9</inorganicchemicals.ID> 
        <inorganicchemicals.MCL rdf:datatype="&xsd;double">0.2</inorganicchemi-
cals.MCL> 
        <inorganicchemicals.MCLG rdf:datatype="&xsd;double">0.2</inorganicchemi-
cals.MCLG> 
        <inorganicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</inorgan-
icchemicals.MCLGUnits> 
        <inorganicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</inorganicchemi-
cals.MCLUnits> 
        <inorganicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Nerve damage or thyroid problems</inorganicchemicals.PotentialHealthEf-
fects> 
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        <inorganicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from steel/metal factories; discharge from plastic and fertilizer facto-
ries</inorganicchemicals.SourcesOfContaminant> 
    </inorganicchemicals> 
    <owl:FunctionalProperty rdf:ID="isBridgeTable"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;boolean"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="microorganisms"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:comment xml:lang="en" 
            >&lt;p style=&quot;margin-top: 0&quot;&gt; 
      Data used for this class has been retrieved from EPA at  
      http://water.epa.gov/drink/contaminants/index.cfm 
    &lt;/p&gt;</rdfs:comment> 
        <rdfs:label rdf:datatype="&xsd;string">Microorganisms</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="microorganisms.Contaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#microorganisms"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Contaminant</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="microorganisms.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#microorganisms"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="microorganisms.MCL"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#microorganisms"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCL</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="microorganisms.MCLG"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#microorganisms"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLG</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="microorganisms.MCLGUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
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        <rdfs:domain rdf:resource="#microorganisms"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLGUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="microorganisms.MCLUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#microorganisms"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="microorganisms.PotentialHealthEffects"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#microorganisms"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >PotentialHealthEffects</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="microorganisms.SourcesOfContaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#microorganisms"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SourcesOfContaminant</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <microorganisms rdf:ID="microorganisms_Instance_1"> 
        <microorganisms.Contaminant rdf:datatype="&xsd;string">Cryptosporidium</mi-
croorganisms.Contaminant> 
        <microorganisms.ID rdf:datatype="&xsd;int">1</microorganisms.ID> 
        <microorganisms.MCLG rdf:datatype="&xsd;double">0.0</microorgan-
isms.MCLG> 
        <microorganisms.MCLGUnits rdf:datatype="&xsd;string">mg/L</microorgan-
isms.MCLGUnits> 
        <microorganisms.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Gastrointestinal illness (e.g., diarrhea, vomiting, cramps)</microorganisms.Po-
tentialHealthEffects> 
        <microorganisms.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Human and animal fecal waste</microorganisms.SourcesOfContaminant> 
    </microorganisms> 
    <microorganisms rdf:ID="microorganisms_Instance_2"> 
        <microorganisms.Contaminant rdf:datatype="&xsd;string">Giardia lamblia</micro-
organisms.Contaminant> 
        <microorganisms.ID rdf:datatype="&xsd;int">2</microorganisms.ID> 
        <microorganisms.MCL rdf:datatype="&xsd;double">99.99</microorganisms.MCL> 
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        <microorganisms.MCLG rdf:datatype="&xsd;double">0.0</microorgan-
isms.MCLG> 
        <microorganisms.MCLGUnits rdf:datatype="&xsd;string">mg/L</microorgan-
isms.MCLGUnits> 
        <microorganisms.MCLUnits rdf:datatype="&xsd;string" 
            >% removal/inactivation</microorganisms.MCLUnits> 
        <microorganisms.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Gastrointestinal illness (e.g., diarrhea, vomiting, cramps)</microorganisms.Po-
tentialHealthEffects> 
        <microorganisms.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Human and animal fecal waste</microorganisms.SourcesOfContaminant> 
    </microorganisms> 
    <microorganisms rdf:ID="microorganisms_Instance_3"> 
        <microorganisms.Contaminant rdf:datatype="&xsd;string" 
            >Heterotrophic plate count</microorganisms.Contaminant> 
        <microorganisms.ID rdf:datatype="&xsd;int">3</microorganisms.ID> 
        <microorganisms.MCL rdf:datatype="&xsd;double">500.0</microorganisms.MCL> 
        <microorganisms.MCLUnits rdf:datatype="&xsd;string" 
            >bacterial colonies/ml</microorganisms.MCLUnits> 
        <microorganisms.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >HPC has no health effects; it is an analytic method used to measure the variety 
of bacteria that are common in water. The lower the concentration of bacteria in drinking 
water, the better maintained the water system is.</microorganisms.PotentialHealthEf-
fects> 
        <microorganisms.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >HPC measures a range of bacteria that are naturally present in the environ-
ment</microorganisms.SourcesOfContaminant> 
    </microorganisms> 
    <microorganisms rdf:ID="microorganisms_Instance_4"> 
        <microorganisms.Contaminant rdf:datatype="&xsd;string">Legionella</microorgan-
isms.Contaminant> 
        <microorganisms.ID rdf:datatype="&xsd;int">4</microorganisms.ID> 
        <microorganisms.MCLG rdf:datatype="&xsd;double">0.0</microorgan-
isms.MCLG> 
        <microorganisms.MCLGUnits rdf:datatype="&xsd;string">mg/L</microorgan-
isms.MCLGUnits> 
        <microorganisms.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Legionnaire&apos;s Disease, a type of pneumonia</microorganisms.Poten-
tialHealthEffects> 
        <microorganisms.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Found naturally in water; multiplies in heating systems</microorgan-
isms.SourcesOfContaminant> 
    </microorganisms> 
    <microorganisms rdf:ID="microorganisms_Instance_5"> 
        <microorganisms.Contaminant rdf:datatype="&xsd;string" 
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            >Total Coliforms (including fecal coliform and E. Coli)</microorganisms.Contam-
inant> 
        <microorganisms.ID rdf:datatype="&xsd;int">5</microorganisms.ID> 
        <microorganisms.MCL rdf:datatype="&xsd;double">5.0</microorganisms.MCL> 
        <microorganisms.MCLG rdf:datatype="&xsd;double">0.0</microorgan-
isms.MCLG> 
        <microorganisms.MCLGUnits rdf:datatype="&xsd;string">mg/L</microorgan-
isms.MCLGUnits> 
        <microorganisms.MCLUnits rdf:datatype="&xsd;string" 
            >% sample positive</microorganisms.MCLUnits> 
        <microorganisms.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Not a health threat in itself; it is used to indicate whether other potentially harm-
ful bacteria may be present5</microorganisms.PotentialHealthEffects> 
        <microorganisms.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Coliforms are naturally present in the environment; as well as feces; fecal coli-
forms and E. coli only come from human and animal fecal waste.</microorgan-
isms.SourcesOfContaminant> 
    </microorganisms> 
    <microorganisms rdf:ID="microorganisms_Instance_6"> 
        <microorganisms.Contaminant rdf:datatype="&xsd;string">Turbidity</microorgan-
isms.Contaminant> 
        <microorganisms.ID rdf:datatype="&xsd;int">6</microorganisms.ID> 
        <microorganisms.MCL rdf:datatype="&xsd;double">1.0</microorganisms.MCL> 
        <microorganisms.MCLG rdf:datatype="&xsd;double">1.0</microorgan-
isms.MCLG> 
        <microorganisms.MCLGUnits rdf:datatype="&xsd;string">NTU</microorgan-
isms.MCLGUnits> 
        <microorganisms.MCLUnits rdf:datatype="&xsd;string">NTU</microorgan-
isms.MCLUnits> 
        <microorganisms.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Turbidity is a measure of the cloudiness of water. It is used to indicate water 
quality and filtration effectiveness (e.g., whether disease-causing organisms are pre-
sent). Higher turbidity levels are often associated with higher levels of disease-causing 
microorganisms such as viruses, parasites and some bacteria. These organisms can 
cause symptoms such as nausea, cramps, diarrhea, and associated headaches.</mi-
croorganisms.PotentialHealthEffects> 
        <microorganisms.SourcesOfContaminant rdf:datatype="&xsd;string">Soil run-
off</microorganisms.SourcesOfContaminant> 
    </microorganisms> 
    <microorganisms rdf:ID="microorganisms_Instance_7"> 
        <microorganisms.Contaminant rdf:datatype="&xsd;string" 
            >Viruses (enteric)</microorganisms.Contaminant> 
        <microorganisms.ID rdf:datatype="&xsd;int">7</microorganisms.ID> 
        <microorganisms.MCL rdf:datatype="&xsd;double">99.99</microorganisms.MCL> 
        <microorganisms.MCLG rdf:datatype="&xsd;double">0.0</microorgan-
isms.MCLG> 
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        <microorganisms.MCLGUnits rdf:datatype="&xsd;string">mg/L</microorgan-
isms.MCLGUnits> 
        <microorganisms.MCLUnits rdf:datatype="&xsd;string" 
            >% removal/inactivation</microorganisms.MCLUnits> 
        <microorganisms.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Gastrointestinal illness (e.g., diarrhea, vomiting, cramps)</microorganisms.Po-
tentialHealthEffects> 
        <microorganisms.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Human and animal fecal waste</microorganisms.SourcesOfContaminant> 
    </microorganisms> 
    <owl:Class rdf:ID="organicchemicals"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:comment xml:lang="en" 
            >&lt;p style=&quot;margin-top: 0&quot;&gt; 
      Data used for this class has been retrieved from EPA at  
      http://water.epa.gov/drink/contaminants/index.cfm 
    &lt;/p&gt;</rdfs:comment> 
        <rdfs:label rdf:datatype="&xsd;string" 
            >OrganicChemicals</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="organicchemicals.Contaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#organicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Contaminant</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="organicchemicals.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#organicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="organicchemicals.MCL"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#organicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCL</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="organicchemicals.MCLG"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#organicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLG</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
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    <owl:FunctionalProperty rdf:ID="organicchemicals.MCLGUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#organicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLGUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="organicchemicals.MCLUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#organicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="organicchemicals.PotentialHealthEffects"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#organicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >PotentialHealthEffects</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="organicchemicals.SourcesOfContaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#organicchemicals"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SourcesOfContaminant</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <organicchemicals rdf:ID="organicchemicals_Instance_1"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >1,1-Dichloroethylene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">1</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.007</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.007</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string">Liver prob-
lems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from industrial chemical factories</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
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    <organicchemicals rdf:ID="organicchemicals_Instance_10"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Diquat</organicchemi-
cals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">10</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.02</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.02</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string">Cata-
racts</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from herbicide use</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_11"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Endothall</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">11</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.1</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.1</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Stomach and intestinal problems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from herbicide use</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_12"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Endrin</organicchemi-
cals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">12</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.002</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.002</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
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        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string">Liver prob-
lems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Residue of banned insecticide</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_13"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Epichlorohydrin</or-
ganicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">13</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">20.0</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased cancer risk, and over a long period of time, stomach problems</or-
ganicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from industrial chemical factories; an impurity of some water treat-
ment chemicals</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_14"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Ethylbenzene</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">14</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.7</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.7</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver or kidneys problems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from petroleum refineries</organicchemicals.SourcesOfContami-
nant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_15"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Ethylene dibromide</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">15</organicchemicals.ID> 
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        <organicchemicals.MCL rdf:datatype="&xsd;double">5.0E-5</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Problems with liver, stomach, reproductive system, or kidneys; increased risk 
of cancer</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from petroleum refineries</organicchemicals.SourcesOfContami-
nant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_16"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Glyphosate</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">16</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.7</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.7</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Kidney problems; reproductive difficulties</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from herbicide use</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_17"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Heptachlor</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">17</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">4.0E-4</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
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            >Liver damage; increased risk of cancer</organicchemicals.PotentialHealthEf-
fects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Residue of banned termiticide</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_18"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Heptachlor epoxide</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">18</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">2.0E-4</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver damage; increased risk of cancer</organicchemicals.PotentialHealthEf-
fects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Breakdown of heptachlor</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_19"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Hexachlorobenzene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">19</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.001</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver or kidney problems; reproductive difficulties; increased risk of cancer</or-
ganicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from metal refineries and agricultural chemical factories</organ-
icchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_2"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >cis-1,2-Dichloroethylene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">2</organicchemicals.ID> 
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        <organicchemicals.MCL rdf:datatype="&xsd;double">0.07</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.07</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string">Liver prob-
lems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from industrial chemical factories</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_20"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Hexachlorocyclopentadiene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">20</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.05</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.05</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Kidney or stomach problems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from chemical factories</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_21"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Lindane</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">21</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">2.0E-4</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">2.0E-4</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver or kidney problems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
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            >Runoff/leaching from insecticide used on cattle, lumber, gardens</organ-
icchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_22"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Methoxychlor</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">22</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.04</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.04</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Reproductive difficulties</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff/leaching from insecticide used on fruits, vegetables, alfalfa, live-
stock</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_23"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Oxamyl (Vydate)</or-
ganicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">23</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.2</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.2</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Slight nervous system effects</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff/leaching from insecticide used on apples, potatoes, and tomatoes</or-
ganicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_24"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Polychlorinated biphenyls (PCBs)</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">24</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">5.0E-4</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
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        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Skin changes; thymus gland problems; immune deficiencies; reproductive or 
nervous system difficulties; increased risk of cancer</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from landfills; discharge of waste chemicals</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_25"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Pentachlorophenol</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">25</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.001</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver or kidney problems; increased cancer risk</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from wood preserving factories</organicchemicals.SourcesOfCon-
taminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_26"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Picloram</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">26</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.5</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.5</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string">Liver prob-
lems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Herbicide runoff</organicchemicals.SourcesOfContaminant> 
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    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_27"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Simazine</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">27</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.004</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.004</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Problems with blood</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Herbicide runoff</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_28"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Styrene</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">28</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.1</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.1</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver, kidney, or circulatory system problems</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from rubber and plastic factories; leaching from landfills</organ-
icchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_29"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Tetrachloroethylene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">29</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.005</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
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        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver problems; increased risk of cancer</organicchemicals.PotentialHealthEf-
fects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from factories and dry cleaners</organicchemicals.SourcesOfCon-
taminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_3"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >trans-1,2-Dichloroethylene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">3</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.1</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.1</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string">Liver prob-
lems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from industrial chemical factories</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_30"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Toluene</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">30</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">1.0</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">1.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Nervous system, kidney, or liver problems</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from petroleum factories</organicchemicals.SourcesOfContami-
nant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_31"> 
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        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Toxaphene</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">31</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.003</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Kidney, liver, or thyroid problems; increased risk of cancer</organicchemi-
cals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff/leaching from insecticide used on cotton and cattle</organicchemi-
cals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_32"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >2,4,5-TP (Silvex)</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">32</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.05</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.05</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string">Liver prob-
lems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Residue of banned herbicide</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_33"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >1,2,4-Trichlorobenzene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">33</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.07</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.07</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
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        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Changes in adrenal glands</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from textile finishing factories</organicchemicals.SourcesOfCon-
taminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_34"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >1,1,1-Trichloroethane</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">34</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.2</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.2</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver, nervous system, or circulatory problems</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from metal degreasing sites and other factories</organicchemi-
cals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_35"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >1,1,2-Trichloroethane</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">35</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.005</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.003</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver, kidney, or immune system problems</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from industrial chemical factories</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_36"> 
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        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Trichloroethylene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">36</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.005</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver problems; increased risk of cancer</organicchemicals.PotentialHealthEf-
fects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from metal degreasing sites and other factories</organicchemi-
cals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_37"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Vinyl chloride</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">37</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.002</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased risk of cancer</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Leaching from PVC pipes; discharge from plastic factories</organicchemi-
cals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_38"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Xylenes (total)</or-
ganicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">38</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">10.0</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">10.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
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        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Nervous system damage</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from petroleum factories; discharge from chemical factories</organ-
icchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_39"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Acrylamide</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">39</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">1.0</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Nervous system or blood problems; increased risk of cancer</organicchemi-
cals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Added to water during sewage/wastewater treatment</organicchemi-
cals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_4"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Dichloromethane</or-
ganicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">4</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.005</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver problems; increased risk of cancer</organicchemicals.PotentialHealthEf-
fects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from drug and chemical factories</organicchemicals.SourcesOfCon-
taminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_40"> 
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        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Alachlor</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">40</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.002</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Eye, liver, kidney or spleen problems; anemia; increased risk of cancer</organ-
icchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from herbicide used on row crops</organicchemicals.SourcesOfCon-
taminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_41"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Atrazine</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">41</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.003</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.003</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Cardiovascular system or reproductive problems</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from herbicide used on row crops</organicchemicals.SourcesOfCon-
taminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_42"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Benzene</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">42</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.005</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
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        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Anemia; decrease in blood platelets; increased risk of cancer</organicchemi-
cals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from factories; leaching from gas storage tanks and landfills</organ-
icchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_43"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Benzo(a)pyrene (PAHs)</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">43</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">2.0E-4</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Reproductive difficulties; increased risk of cancer</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Leaching from linings of water storage tanks and distribution lines</organ-
icchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_44"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Carbofuran</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">44</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.04</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.04</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Problems with blood, nervous system, or reproductive system</organicchemi-
cals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
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            >Leaching of soil fumigant used on rice and alfalfa</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_45"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Carbon tetrachloride</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">45</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.005</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver problems; increased risk of cancer</organicchemicals.PotentialHealthEf-
fects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from chemical plants and other industrial activities</organicchemi-
cals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_46"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Chlordane</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">46</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.002</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver or nervous system problems; increased risk of cancer</organicchemi-
cals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Residue of banned termiticide</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_47"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Chlorobenzene</or-
ganicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">47</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.1</organicchemicals.MCL> 
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        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.1</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver or kidney problems</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from chemical and agricultural chemical factories</organicchemi-
cals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_48"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">2,4-D</organicchemi-
cals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">48</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.07</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.07</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Kidney, liver, or adrenal gland problems</organicchemicals.PotentialHealthEf-
fects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from herbicide used on row crops</organicchemicals.SourcesOfCon-
taminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_49"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Dalapon</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">49</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.2</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.2</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Minor kidney changes</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
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            >Runoff from herbicide used on rights of way</organicchemicals.SourcesOfCon-
taminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_5"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >1,2-Dichloropropane</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">5</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.005</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased risk of cancer</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from industrial chemical factories</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_50"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >1,2-Dibromo-3-chloropropane (DBCP)</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">50</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">2.0E-4</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Reproductive difficulties; increased risk of cancer</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff/leaching from soil fumigant used on soybeans, cotton, pineapples, and 
orchards</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_51"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >o-Dichlorobenzene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">51</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.6</organicchemicals.MCL> 
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        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.6</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Liver, kidney, or circulatory system problems</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from industrial chemical factories</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_52"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >p-Dichlorobenzene</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">52</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.075</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.075</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Anemia; liver, kidney or spleen damage; changes in blood</organicchemi-
cals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from industrial chemical factories</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_53"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >1,2-Dichloroethane</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">53</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.005</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased risk of cancer</organicchemicals.PotentialHealthEffects> 
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        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from industrial chemical factories</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_6"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Di(2-ethylhexyl) adipate</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">6</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.4</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.4</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Weight loss, liver problems, or possible reproductive difficulties.</organicchem-
icals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from chemical factories</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_7"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Di(2-ethylhexyl) phthalate</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">7</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.006</organicchemi-
cals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Reproductive difficulties; liver problems; increased risk of cancer</organ-
icchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Discharge from rubber and chemical factories</organicchemicals.Source-
sOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_8"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string">Dinoseb</organ-
icchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">8</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.007</organicchemi-
cals.MCL> 
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        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.007</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Reproductive difficulties</organicchemicals.PotentialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Runoff from herbicide used on soybeans and vegetables</organicchemi-
cals.SourcesOfContaminant> 
    </organicchemicals> 
    <organicchemicals rdf:ID="organicchemicals_Instance_9"> 
        <organicchemicals.Contaminant rdf:datatype="&xsd;string" 
            >Dioxin (2,3,7,8-TCDD)</organicchemicals.Contaminant> 
        <organicchemicals.ID rdf:datatype="&xsd;int">9</organicchemicals.ID> 
        <organicchemicals.MCL rdf:datatype="&xsd;double">0.0</organicchemicals.MCL> 
        <organicchemicals.MCLG rdf:datatype="&xsd;double">0.0</organicchemi-
cals.MCLG> 
        <organicchemicals.MCLGUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLGUnits> 
        <organicchemicals.MCLUnits rdf:datatype="&xsd;string">mg/L</organicchemi-
cals.MCLUnits> 
        <organicchemicals.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Reproductive difficulties; increased risk of cancer</organicchemicals.Poten-
tialHealthEffects> 
        <organicchemicals.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Emissions from waste incineration and other combustion; discharge from 
chemical factories</organicchemicals.SourcesOfContaminant> 
    </organicchemicals> 
    <owl:Class rdf:ID="radionuclides"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:comment xml:lang="en" 
            >&lt;p style=&quot;margin-top: 0&quot;&gt; 
      Data used for this class has been retrieved from EPA at  
      http://water.epa.gov/drink/contaminants/index.cfm 
    &lt;/p&gt;</rdfs:comment> 
        <rdfs:label rdf:datatype="&xsd;string">Radionuclides</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="radionuclides.Contaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#radionuclides"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Contaminant</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
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    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="radionuclides.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#radionuclides"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="radionuclides.MCL"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#radionuclides"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCL</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="radionuclides.MCLG"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#radionuclides"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLG</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="radionuclides.MCLGUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#radionuclides"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLGUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="radionuclides.MCLUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#radionuclides"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">MCLUnits</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="radionuclides.PotentialHealthEffects"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#radionuclides"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >PotentialHealthEffects</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="radionuclides.SourcesOfContaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#radionuclides"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SourcesOfContaminant</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
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    </owl:FunctionalProperty> 
    <radionuclides rdf:ID="radionuclides_Instance_1"> 
        <radionuclides.Contaminant rdf:datatype="&xsd;string">Alpha particles</radionu-
clides.Contaminant> 
        <radionuclides.ID rdf:datatype="&xsd;int">1</radionuclides.ID> 
        <radionuclides.MCL rdf:datatype="&xsd;double">15.0</radionuclides.MCL> 
        <radionuclides.MCLG rdf:datatype="&xsd;double">0.0</radionuclides.MCLG> 
        <radionuclides.MCLGUnits rdf:datatype="&xsd;string">mg/L</radionuclides.MCL-
GUnits> 
        <radionuclides.MCLUnits rdf:datatype="&xsd;string">pCI/L</radionuclides.MCLU-
nits> 
        <radionuclides.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased risk of cancer</radionuclides.PotentialHealthEffects> 
        <radionuclides.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Erosion of natural deposits of certain minerals that are radioactive and may 
emit a form of radiation known as alpha radiation</radionuclides.SourcesOfContami-
nant> 
    </radionuclides> 
    <radionuclides rdf:ID="radionuclides_Instance_2"> 
        <radionuclides.Contaminant rdf:datatype="&xsd;string" 
            >Beta particles and photon emitters</radionuclides.Contaminant> 
        <radionuclides.ID rdf:datatype="&xsd;int">2</radionuclides.ID> 
        <radionuclides.MCL rdf:datatype="&xsd;double">4.0</radionuclides.MCL> 
        <radionuclides.MCLG rdf:datatype="&xsd;double">0.0</radionuclides.MCLG> 
        <radionuclides.MCLGUnits rdf:datatype="&xsd;string">mg/L</radionuclides.MCL-
GUnits> 
        <radionuclides.MCLUnits rdf:datatype="&xsd;string">milirems/year</radionu-
clides.MCLUnits> 
        <radionuclides.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased risk of cancer</radionuclides.PotentialHealthEffects> 
        <radionuclides.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Decay of natural and man-made deposits of certain minerals that are radioac-
tive and may emit forms of radiation known as photons and beta radiation</radionu-
clides.SourcesOfContaminant> 
    </radionuclides> 
    <radionuclides rdf:ID="radionuclides_Instance_3"> 
        <radionuclides.Contaminant rdf:datatype="&xsd;string" 
            >Radium 226 and Radium 228 </radionuclides.Contaminant> 
        <radionuclides.ID rdf:datatype="&xsd;int">3</radionuclides.ID> 
        <radionuclides.MCL rdf:datatype="&xsd;double">5.0</radionuclides.MCL> 
        <radionuclides.MCLG rdf:datatype="&xsd;double">0.0</radionuclides.MCLG> 
        <radionuclides.MCLGUnits rdf:datatype="&xsd;string">mg/L</radionuclides.MCL-
GUnits> 
        <radionuclides.MCLUnits rdf:datatype="&xsd;string">pCi/L</radionuclides.MCLU-
nits> 
        <radionuclides.PotentialHealthEffects rdf:datatype="&xsd;string" 
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            >Increased risk of cancer</radionuclides.PotentialHealthEffects> 
        <radionuclides.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Erosion of natural deposits</radionuclides.SourcesOfContaminant> 
    </radionuclides> 
    <radionuclides rdf:ID="radionuclides_Instance_4"> 
        <radionuclides.Contaminant rdf:datatype="&xsd;string">Uranium</radionu-
clides.Contaminant> 
        <radionuclides.ID rdf:datatype="&xsd;int">4</radionuclides.ID> 
        <radionuclides.MCL rdf:datatype="&xsd;double">30.0</radionuclides.MCL> 
        <radionuclides.MCLG rdf:datatype="&xsd;double">0.0</radionuclides.MCLG> 
        <radionuclides.MCLGUnits rdf:datatype="&xsd;string">mg/L</radionuclides.MCL-
GUnits> 
        <radionuclides.MCLUnits rdf:datatype="&xsd;string">ug/L</radionuclides.MCLU-
nits> 
        <radionuclides.PotentialHealthEffects rdf:datatype="&xsd;string" 
            >Increased risk of cancer, kidney toxicity</radionuclides.PotentialHealthEffects> 
        <radionuclides.SourcesOfContaminant rdf:datatype="&xsd;string" 
            >Erosion of natural deposits</radionuclides.SourcesOfContaminant> 
    </radionuclides> 
    <owl:Class rdf:ID="secondarycontaminant"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:comment xml:lang="en" 
            >&lt;p style=&quot;margin-top: 0&quot;&gt; 
      Data used for this class has been retrieved from EPA at  
      http://water.epa.gov/drink/contaminants/index.cfm 
    &lt;/p&gt;</rdfs:comment> 
        <rdfs:label rdf:datatype="&xsd;string" 
            >SecondaryContaminant</rdfs:label> 
    </owl:Class> 
    <owl:DatatypeProperty rdf:ID="secondarycontaminant.ID"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminant"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="secondarycontaminant.SecondaryContaminant"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminant"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SecondaryContaminant</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="secondarycontaminant.SecondaryStandard"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminant"/> 
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        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SecondaryStandard</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="secondarycontaminant.Units"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminant"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Units</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_1"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">1</secondarycontaminant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string" 
            >Aluminum minimum</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">0.05</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_10"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">10</secondarycontami-
nant.ID> 
        <secondarycontaminant.SecondaryContaminant 
rdf:datatype="&xsd;string">Zinc</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">5.0</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_11"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">11</secondarycontami-
nant.ID> 
        <secondarycontaminant.SecondaryContaminant 
rdf:datatype="&xsd;string">Color</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">15.0</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">color units</secondary-
contaminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_12"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">12</secondarycontami-
nant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string">Corro-
sivity</secondarycontaminant.SecondaryContaminant> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_13"> 
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        <secondarycontaminant.ID rdf:datatype="&xsd;int">13</secondarycontami-
nant.ID> 
        <secondarycontaminant.SecondaryContaminant 
rdf:datatype="&xsd;string">Odor</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">3.0</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string" 
            >threshold odor number</secondarycontaminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_14"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">14</secondarycontami-
nant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string">pH 
minimum</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">6.5</secondarycontaminant.SecondaryStandard> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_15"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">15</secondarycontami-
nant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string">pH 
maximum</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">8.5</secondarycontaminant.SecondaryStandard> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_2"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">2</secondarycontaminant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string" 
            >Aluminum maximum</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">0.2</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_3"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">3</secondarycontaminant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string">Clo-
ride </secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">250.0</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_4"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">4</secondarycontaminant.ID> 
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        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string">Foam-
ing Agents</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">0.5</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_5"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">5</secondarycontaminant.ID> 
        <secondarycontaminant.SecondaryContaminant 
rdf:datatype="&xsd;string">Iron</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">0.3</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_6"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">6</secondarycontaminant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string">Man-
ganese</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">0.05</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_7"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">7</secondarycontaminant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string">Sil-
ver</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">0.1</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_8"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">8</secondarycontaminant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string">Sul-
fate</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">250.0</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
    <secondarycontaminant rdf:ID="secondarycontaminant_Instance_9"> 
        <secondarycontaminant.ID rdf:datatype="&xsd;int">9</secondarycontaminant.ID> 
        <secondarycontaminant.SecondaryContaminant rdf:datatype="&xsd;string" 
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            >Total Dissolved Solids</secondarycontaminant.SecondaryContaminant> 
        <secondarycontaminant.SecondaryStandard rdf:datatype="&xsd;dou-
ble">500.0</secondarycontaminant.SecondaryStandard> 
        <secondarycontaminant.Units rdf:datatype="&xsd;string">mg/L</secondarycon-
taminant.Units> 
    </secondarycontaminant> 
</rdf:RDF> 
 
B-2.1: Knoodl diagrams for Contaminant.owl classes 
 
Figure B. 2: This diagram represents Disinfectants class, and all 8 of its datatype proper-
ties. 
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Figure B. 3: This diagram represents the DisinfectantByproducts class, and all of its 
datatype properties. 
 
 
 
Figure B. 4: This diagram represents the InorganicChemical class, and all its datatype 
properties. 
 
 
 
 
Figure B. 5: This diagram represents the OrganicChemical class, and all its datatype prop-
erties. 
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Figure B. 6: This diagram represents Microorganism class, and all its datatype properties. 
 
 
Figure B. 7: This diagram represents Radionuclides class, and all its datatype properties. 
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Figure B. 8: This diagram represents the SecondaryContaminant class, and all of its 4 
datatype properties. 
 
B-3: ContaminantSample.owl 
 
<?xml version="1.0"?> 
 
 
<!DOCTYPE rdf:RDF [ 
    <!ENTITY owl "http://www.w3.org/2002/07/owl#" > 
    <!ENTITY swrl "http://www.w3.org/2003/11/swrl#" > 
    <!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" > 
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 
    <!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" > 
    <!ENTITY xsp "http://www.owl-ontologies.com/2005/08/07/xsp.owl#" > 
    <!ENTITY dbs "http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" > 
]> 
 
 
<rdf:RDF xmlns="http://geospatial.gsu.edu/projects/cho/ContaminantSample.owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/ContaminantSample.owl" 
     xmlns:dbs="http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" 
     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:swrl="http://www.w3.org/2003/11/swrl#" 
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
     xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#" 
     xmlns:owl="http://www.w3.org/2002/07/owl#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
    <owl:Ontology rdf:about=""/> 
    <owl:Class rdf:ID="ForeignKey"/> 
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    <owl:FunctionalProperty rdf:ID="hasFKName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:InverseFunctionalProperty rdf:ID="hasForeignKeys"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <owl:inverseOf rdf:resource="#hasLocTableClass"/> 
        <rdfs:range rdf:resource="#ForeignKey"/> 
    </owl:InverseFunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocalField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <owl:inverseOf rdf:resource="#hasForeignKeys"/> 
        <rdfs:range rdf:resource="&owl;Class"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasOrigColumnName"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:AnnotationProperty rdf:ID="hasPrimaryKeyFields"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:AnnotationProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceTable"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
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    <owl:FunctionalProperty rdf:ID="hasRefFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;ObjectProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="isBridgeTable"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;boolean"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="primarycontaminantsample"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string" 
            >PrimaryContaminantSample</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.ActivityID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.ActivityMedium"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityMedium</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.ActivityStart"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityStart</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;dateTime"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.AnalyticalProcID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
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            >AnalyticalProcID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.Concentration"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Concentration</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.HUC"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HUC</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.OrgID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.OrgName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.PrimaryContaminant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
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            >PrimaryContaminant</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.StationHorizontalDa-
tum"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationHorizontalDatum</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.StationID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.StationLatitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationLatitude</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.StationLongitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationLongitude</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.Units"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Units</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="primarycontaminantsample.WaterBody"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
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        <rdfs:domain rdf:resource="#primarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">WaterBody</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="secondarycontaminantsample"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string" 
            >SecondaryContaminantSample</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.ActivityID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.ActivityMedium"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityMedium</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.ActivityStart"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityStart</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;dateTime"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.AnalyticalProcID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >AnalyticalProcID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.Concentration"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Concentration</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
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    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.HUC"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HUC</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.OrgID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.OrgName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.SecondaryContami-
nant"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SecondaryContaminant</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
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    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.StationHorizontalDa-
tum"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationHorizontalDatum</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.StationID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.StationLatitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationLatitude</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.StationLongitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationLongitude</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.Units"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Units</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="secondarycontaminantsample.WaterBody"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#secondarycontaminantsample"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">WaterBody</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
</rdf:RDF> 
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B-3.1: Knoodl diagrams for the ContaminantSample.owl classes 
 
Figure B. 9: This diagram represents the GaPrimaryContaminantSample, and all of its 18 
datatype properties. 
 
 
Figure B. 10: This diagram represents the GaSecondaryContaminantSample, and all of its 
18 dataype properties. 
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B-4: HSI.owl 
 
<?xml version="1.0"?> 
<rdf:RDF xmlns="http://geospatial.gsu.edu/projects/cho/HSI.owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/HSI.owl" 
     xmlns:dbs="http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" 
     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:swrl="http://www.w3.org/2003/11/swrl#" 
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
     xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#" 
     xmlns:owl="http://www.w3.org/2002/07/owl#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
    <owl:Ontology rdf:about=""/> 
    <owl:Class rdf:ID="ForeignKey"/> 
    <owl:FunctionalProperty rdf:ID="hasFKName"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:InverseFunctionalProperty rdf:ID="hasForeignKeys"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#AnnotationProperty"/> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#ObjectProperty"/> 
        <owl:inverseOf rdf:resource="#hasLocTableClass"/> 
        <rdfs:range rdf:resource="#ForeignKey"/> 
    </owl:InverseFunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocalField"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocFieldProperty"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocTableClass"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <owl:inverseOf rdf:resource="#hasForeignKeys"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2002/07/owl#Class"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasOrigColumnName"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#AnnotationProperty"/> 
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        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:AnnotationProperty rdf:ID="hasPrimaryKeyFields"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:AnnotationProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceField"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceTable"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefFieldProperty"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefTableClass"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2002/07/owl#ObjectProperty"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="hsi"> 
        <hasPrimaryKeyFields 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">HSIID</hasPrimaryK-
eyFields> 
        <isBridgeTable rdf:datatype="http://www.w3.org/2001/XMLSchema#bool-
ean">false</isBridgeTable> 
        <rdfs:label 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">HSI</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="hsi.Cleanup"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Cleanup</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.DateHSI"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
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        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">DateHSI</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#dateTime"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.EPAID"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">EPAID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwDistanceToWell"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName rdf:datatype="http://www.w3.org/2001/XMLSchema#string" 
            >GwDistanceToWell</hasOrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwExposure"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">GwExposure</has-
OrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwPhysicalState"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">GwPhysicalState</has-
OrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwQuantity"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">GwQuantity</has-
OrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwRegulatedSubstance"> 
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        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName rdf:datatype="http://www.w3.org/2001/XMLSchema#string" 
            >GwRegulatedSubstance</hasOrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwReleaseQuantityDescription"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName rdf:datatype="http://www.w3.org/2001/XMLSchema#string" 
            >GwReleaseQuantityDescription</hasOrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwReleaseVerification"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName rdf:datatype="http://www.w3.org/2001/XMLSchema#string" 
            >GwReleaseVerification</hasOrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwScore"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">GwScore</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwSusceptibilityRating"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName rdf:datatype="http://www.w3.org/2001/XMLSchema#string" 
            >GwSusceptibilityRating</hasOrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.GwToxicityRegSubstance"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName rdf:datatype="http://www.w3.org/2001/XMLSchema#string" 
            >GwToxicityRegSubstance</hasOrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.HSIID"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
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        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">HSIID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.Latitude"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Latitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.Longitude"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Longitude</has-
OrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.PropOwner"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">PropOwner</has-
OrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.ScoreDate"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">ScoreDate</has-
OrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#dateTime"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.SiteAddr"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">SiteAddr</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.SiteCity"> 
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        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">SiteCity</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.SiteCnty"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">SiteCnty</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.SiteName"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">SiteName</has-
OrigColumnName> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hsi.SiteZip"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#hsi"/> 
        <hasOrigColumnName 
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">SiteZip</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="isBridgeTable"> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#AnnotationProperty"/> 
        <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#DatatypeProperty"/> 
        <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#boolean"/> 
    </owl:FunctionalProperty> 
</rdf:RDF> 
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B-4.1: HSI.owl Knoodl diagrams 
 
Figure B. 11: This diagram represents GaHSI (Ga Hazardous Site Inventory) class, and all 
of its 23 datatype properties. 
 
B-5: Landfill.owl 
 
<?xml version="1.0"?> 
 
 
<!DOCTYPE rdf:RDF [ 
    <!ENTITY owl "http://www.w3.org/2002/07/owl#" > 
    <!ENTITY swrl "http://www.w3.org/2003/11/swrl#" > 
    <!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" > 
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 
    <!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" > 
    <!ENTITY xsp "http://www.owl-ontologies.com/2005/08/07/xsp.owl#" > 
    <!ENTITY dbs "http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" > 
]> 
 
 
<rdf:RDF xmlns="http://geospatial.gsu.edu/projects/cho/GaLandfill.owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/GaLandfill.owl" 
     xmlns:dbs="http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" 
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     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:swrl="http://www.w3.org/2003/11/swrl#" 
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
     xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#" 
     xmlns:owl="http://www.w3.org/2002/07/owl#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
    <owl:Ontology rdf:about=""/> 
    <owl:Class rdf:ID="ForeignKey"/> 
    <owl:Class rdf:ID="galandfill"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
    </owl:Class> 
    <owl:DatatypeProperty rdf:ID="galandfill.Basin"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#galandfill"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Basin</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="galandfill.CountyName"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#galandfill"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">CountyName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="galandfill.HUC"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#galandfill"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HUC</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="galandfill.ID"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#galandfill"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="galandfill.Latitude"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#galandfill"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Latitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:DatatypeProperty> 
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    <owl:DatatypeProperty rdf:ID="galandfill.Longitude"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#galandfill"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Longitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="galandfill.PermitNum"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#galandfill"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">PermitNum</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="galandfill.SiteName"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#galandfill"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">SiteName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="hasFKName"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:ObjectProperty rdf:ID="hasForeignKeys"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;InverseFunctionalProperty"/> 
        <owl:inverseOf rdf:resource="#hasLocTableClass"/> 
        <rdfs:range rdf:resource="#ForeignKey"/> 
    </owl:ObjectProperty> 
    <owl:DatatypeProperty rdf:ID="hasLocalField"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:ObjectProperty rdf:ID="hasLocFieldProperty"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:ObjectProperty> 
    <owl:ObjectProperty rdf:ID="hasLocTableClass"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <owl:inverseOf rdf:resource="#hasForeignKeys"/> 
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        <rdfs:range rdf:resource="&owl;Class"/> 
    </owl:ObjectProperty> 
    <owl:DatatypeProperty rdf:ID="hasOrigColumnName"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="hasPrimaryKeyFields"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="hasReferenceField"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="hasReferenceTable"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:ObjectProperty rdf:ID="hasRefFieldProperty"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:ObjectProperty> 
    <owl:ObjectProperty rdf:ID="hasRefTableClass"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;ObjectProperty"/> 
    </owl:ObjectProperty> 
    <owl:DatatypeProperty rdf:ID="isBridgeTable"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:range rdf:resource="&xsd;boolean"/> 
    </owl:DatatypeProperty> 
</rdf:RDF> 
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B-5.1: Knoodl diagrams for Landfill.owl class 
 
 
Figure B. 12: This diagram represents GaLandfill, and all of its 8 datatype properties. 
 
B-6: LUST.owl 
<?xml version="1.0"?> 
 
<!DOCTYPE rdf:RDF [ 
    <!ENTITY owl "http://www.w3.org/2002/07/owl#" > 
    <!ENTITY swrl "http://www.w3.org/2003/11/swrl#" > 
    <!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" > 
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 
    <!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" > 
    <!ENTITY xsp "http://www.owl-ontologies.com/2005/08/07/xsp.owl#" > 
    <!ENTITY dbs "http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" > 
]> 
 
<rdf:RDF xmlns="http://geospatial.gsu.edu/projects/cho/LUST.owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/LUST.owl" 
     xmlns:dbs="http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" 
     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:swrl="http://www.w3.org/2003/11/swrl#" 
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
     xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#" 
     xmlns:owl="http://www.w3.org/2002/07/owl#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
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     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
    <owl:Ontology rdf:about=""/> 
    <owl:Class rdf:ID="ForeignKey"/> 
    <owl:FunctionalProperty rdf:ID="hasFKName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:InverseFunctionalProperty rdf:ID="hasForeignKeys"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <owl:inverseOf rdf:resource="#hasLocTableClass"/> 
        <rdfs:range rdf:resource="#ForeignKey"/> 
    </owl:InverseFunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocalField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <owl:inverseOf rdf:resource="#hasForeignKeys"/> 
        <rdfs:range rdf:resource="&owl;Class"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasOrigColumnName"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:AnnotationProperty rdf:ID="hasPrimaryKeyFields"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:AnnotationProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceTable"> 
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        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;ObjectProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="isBridgeTable"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;boolean"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="lust"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string">LUST</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="lust.CleanupStatus"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">CleanupStatus</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.DateReceived"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">DateReceived</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;dateTime"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.Description"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Description</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.FacilityID"> 
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        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">FacilityID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.LeakID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">LeakID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.LocationAddress"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">LocationAddress</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.LocationCity"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">LocationCity</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.LocationCo"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">LocationCo</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.LocationName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">LocationName</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
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    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.LocationState"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">LocationState</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.LocationZip"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">LocationZip</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.ProjectOff"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ProjectOff</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.X"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">X</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="lust.Y"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#lust"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Y</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
</rdf:RDF> 
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B-6.1: Knoodl diagram representation of LUST.owl class 
 
Figure B. 13: This diagram represents GaLUST (GA Leaking Underground Storage Tank) 
class, and all of its 15 datatype properties. 
 
B-7: USGSWells.owl 
 
<?xml version="1.0"?> 
 
 
<!DOCTYPE rdf:RDF [ 
    <!ENTITY owl "http://www.w3.org/2002/07/owl#" > 
    <!ENTITY swrl "http://www.w3.org/2003/11/swrl#" > 
    <!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" > 
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 
    <!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" > 
    <!ENTITY xsp "http://www.owl-ontologies.com/2005/08/07/xsp.owl#" > 
    <!ENTITY dbs "http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" > 
]> 
 
 
<rdf:RDF xmlns="http://geospatial.gsu.edu/projects/cho/USGSWells.owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/USGSWells.owl" 
     xmlns:dbs="http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" 
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     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:swrl="http://www.w3.org/2003/11/swrl#" 
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
     xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#" 
     xmlns:owl="http://www.w3.org/2002/07/owl#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
    <owl:Ontology rdf:about=""/> 
    <owl:Class rdf:ID="aquiferpumpingtest"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string" 
            >AquiferPumpingTest</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.Aquifer"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Aquifer</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.AquiferCode"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">AquiferCode</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.BottomOpenInterval"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >BottomOpenInterval</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.HorizontalDatum"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
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        <hasOrigColumnName rdf:datatype="&xsd;string">HorizontalDatum</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.Latitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Latitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.Longitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Longitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.Remarks"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Remarks</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.StorageCoefficient"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StorageCoefficient</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.TopOpenInterval"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
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        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">TopOpenInterval</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.Transmissivity"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Transmissivity</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.TransmissivityUnits"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >TransmissivityUnits</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="aquiferpumpingtest.UniqueID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#aquiferpumpingtest"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">UniqueID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="ForeignKey"/> 
    <owl:FunctionalProperty rdf:ID="hasFKName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:InverseFunctionalProperty rdf:ID="hasForeignKeys"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <owl:inverseOf rdf:resource="#hasLocTableClass"/> 
        <rdfs:range rdf:resource="#ForeignKey"/> 
    </owl:InverseFunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocalField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
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        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <owl:inverseOf rdf:resource="#hasForeignKeys"/> 
        <rdfs:range rdf:resource="&owl;Class"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasOrigColumnName"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:AnnotationProperty rdf:ID="hasPrimaryKeyFields"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:AnnotationProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceTable"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;ObjectProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="isBridgeTable"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;boolean"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="specificcapacity"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string" 
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            >SpecificCapacity</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.AquiferCode"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">AquiferCode</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.AquiferName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">AquiferName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.BottomOpenInterval"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >BottomOpenInterval</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.HorizontalDatum"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HorizontalDatum</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.Latitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
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        <hasOrigColumnName rdf:datatype="&xsd;string">Latitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.Longitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Longitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.Remarks"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Remarks</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.TopOpenInterval"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">TopOpenInterval</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.Transmissivity"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Transmissivity</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.TransmissivityUnit"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >TransmissivityUnit</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificcapacity.UniqueID"> 
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        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificcapacity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">UniqueID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="usgswells"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string">USGSWells</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="usgswells.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.CountyName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">CountyName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.DataDate"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">DataDate</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.Latitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Latitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.Longitude"> 
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        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Longitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.SiteID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">SiteID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.SiteName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">SiteName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.StateCode"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StateCode</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="usgswells.WaterLevel"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#usgswells"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">WaterLevel</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
</rdf:RDF> 
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B-7.1: Knoodl diagram representation of USGSWells.owl class 
 
Figure B. 14: This diagram represents USGSWells class, and all of its 11 datatype proper-
ties. 
 
 
 
 
 
Figure B. 15: This diagram represents GaAquiferPumpingTest class, and all of its 15 
datatype properties. 
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Figure B. 16: This diagram represents GaSpecificCapacityTest class, and all of its 14 
datatype properties. 
 
 
B-8: WaterBody.owl 
<?xml version="1.0"?> 
 
<!DOCTYPE rdf:RDF [ 
    <!ENTITY owl "http://www.w3.org/2002/07/owl#" > 
    <!ENTITY swrl "http://www.w3.org/2003/11/swrl#" > 
    <!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" > 
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 
    <!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" > 
    <!ENTITY xsp "http://www.owl-ontologies.com/2005/08/07/xsp.owl#" > 
    <!ENTITY dbs "http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" > 
]> 
 
<rdf:RDF xmlns="http://geospatial.gsu.edu/projects/cho/WaterBody.owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/WaterBody.owl" 
     xmlns:dbs="http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" 
     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:swrl="http://www.w3.org/2003/11/swrl#" 
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
     xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#" 
     xmlns:owl="http://www.w3.org/2002/07/owl#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
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    <owl:Ontology rdf:about=""/> 
    <owl:Class rdf:ID="ForeignKey"/> 
    <owl:Class rdf:ID="gawaterbody"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string">GaWaterBody</rdfs:label> 
    </owl:Class> 
    <owl:DatatypeProperty rdf:ID="gawaterbody.Class"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#gawaterbody"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Class</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="gawaterbody.CountyFIPS"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#gawaterbody"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">CountyFIPS</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="gawaterbody.HUC"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#gawaterbody"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HUC</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="gawaterbody.ID"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#gawaterbody"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="gawaterbody.StateFIPS"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#gawaterbody"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StateFIPS</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="gawaterbody.Type"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#gawaterbody"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Type</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="gawaterbody.WaterBodyName"> 
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        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#gawaterbody"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">WaterBodyName</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="hasFKName"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:ObjectProperty rdf:ID="hasForeignKeys"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;InverseFunctionalProperty"/> 
        <owl:inverseOf rdf:resource="#hasLocTableClass"/> 
        <rdfs:range rdf:resource="#ForeignKey"/> 
    </owl:ObjectProperty> 
    <owl:DatatypeProperty rdf:ID="hasLocalField"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:ObjectProperty rdf:ID="hasLocFieldProperty"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:ObjectProperty> 
    <owl:ObjectProperty rdf:ID="hasLocTableClass"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <owl:inverseOf rdf:resource="#hasForeignKeys"/> 
        <rdfs:range rdf:resource="&owl;Class"/> 
    </owl:ObjectProperty> 
    <owl:DatatypeProperty rdf:ID="hasOrigColumnName"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="hasPrimaryKeyFields"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="hasReferenceField"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
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    </owl:DatatypeProperty> 
    <owl:DatatypeProperty rdf:ID="hasReferenceTable"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:DatatypeProperty> 
    <owl:ObjectProperty rdf:ID="hasRefFieldProperty"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:ObjectProperty> 
    <owl:ObjectProperty rdf:ID="hasRefTableClass"> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;ObjectProperty"/> 
    </owl:ObjectProperty> 
    <owl:DatatypeProperty rdf:ID="isBridgeTable"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;FunctionalProperty"/> 
        <rdfs:range rdf:resource="&xsd;boolean"/> 
    </owl:DatatypeProperty> 
</rdf:RDF> 
 
B-8.1: Knoodl diagram for WaterBody.owl class 
 
Figure B. 17: This diagram represents GaWaterBody class, and all of its 7 datatype proper-
ties. 
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B-9: WaterQuality.owl 
 
<?xml version="1.0"?> 
 
 
<!DOCTYPE rdf:RDF [ 
    <!ENTITY owl "http://www.w3.org/2002/07/owl#" > 
    <!ENTITY swrl "http://www.w3.org/2003/11/swrl#" > 
    <!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" > 
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 
    <!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" > 
    <!ENTITY xsp "http://www.owl-ontologies.com/2005/08/07/xsp.owl#" > 
    <!ENTITY dbs "http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" > 
]> 
 
 
<rdf:RDF xmlns="http://geospatial.gsu.edu/projects/cho/WaterQuality.owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/WaterQuality.owl" 
     xmlns:dbs="http://www.dbs.cs.uni-duesseldorf.de/RDF/relational.owl#" 
     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:swrl="http://www.w3.org/2003/11/swrl#" 
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
     xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#" 
     xmlns:owl="http://www.w3.org/2002/07/owl#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"> 
    <owl:Ontology rdf:about=""/> 
    <owl:Class rdf:ID="dissolvedoxygen"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string">DissolvedOxygen</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.ActivityID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.ActivityMedium"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
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        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityMedium</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.ActivityStart"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityStart</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;dateTime"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.AnalyticalProcID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >AnalyticalProcID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.DissolvedOxygenValue"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >DissolvedOxygenValue</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.HUC"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HUC</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.OrgID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
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        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.OrgName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.StationHorizontalDatum"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationHorizontalDatum</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.StationID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.StationLatitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationLatitude</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.StationLongitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationLongitude</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.Units"> 
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        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Units</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="dissolvedoxygen.WaterBody"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#dissolvedoxygen"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">WaterBody</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="ForeignKey"/> 
    <owl:FunctionalProperty rdf:ID="hasFKName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:InverseFunctionalProperty rdf:ID="hasForeignKeys"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <owl:inverseOf rdf:resource="#hasLocTableClass"/> 
        <rdfs:range rdf:resource="#ForeignKey"/> 
    </owl:InverseFunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocalField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasLocTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <owl:inverseOf rdf:resource="#hasForeignKeys"/> 
        <rdfs:range rdf:resource="&owl;Class"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasOrigColumnName"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:AnnotationProperty rdf:ID="hasPrimaryKeyFields"> 
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        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:AnnotationProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceField"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasReferenceTable"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefFieldProperty"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;DatatypeProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="hasRefTableClass"> 
        <rdf:type rdf:resource="&owl;ObjectProperty"/> 
        <rdfs:domain rdf:resource="#ForeignKey"/> 
        <rdfs:range rdf:resource="&owl;ObjectProperty"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="isBridgeTable"> 
        <rdf:type rdf:resource="&owl;AnnotationProperty"/> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:range rdf:resource="&xsd;boolean"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="ph"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string">PH</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="ph.ActivityID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.ActivityMedium"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityMedium</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
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    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.ActivityStart"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityStart</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;dateTime"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.AnalyticalProcID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >AnalyticalProcID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.HUC"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HUC</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.OrgID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.OrgName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
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    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.PHvalue"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">PHvalue</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.StationHorizontalDatum"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationHorizontalDatum</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.StationID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.StationLatitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationLatitude</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.StationLongitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationLongitude</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="ph.WaterBody"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#ph"/> 
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        <hasOrigColumnName rdf:datatype="&xsd;string">WaterBody</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="salinity"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string">Salinity</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="salinity.ActivityDepth"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityDepth</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.ActivityDepthUnit"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >ActivityDepthUnit</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.ActivityID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.ActivityMedium"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityMedium</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.ActivityStart"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityStart</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;dateTime"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.AnalyticalProcID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
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        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >AnalyticalProcID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.HUC"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HUC</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.Latitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Latitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.Longitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Longitude</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.OrgName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.SalinityValue"> 
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        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">SalinityValue</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.StationHorizontalDatum"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationHorizontalDatum</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.StationID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.Units"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Units</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="salinity.WaterBody"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#salinity"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">WaterBody</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="specificconductance"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string" 
            >SpecificConductance</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="specificconductance.ActivityID"> 
311 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.ActivityMedium"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityMedium</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.ActivityStart"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityStart</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;dateTime"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.AnalyticalProcID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >AnalyticalProcID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.HUC"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HUC</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
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    <owl:FunctionalProperty rdf:ID="specificconductance.OrgID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.OrgName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.SpecificConductanceValue"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >SpecificConductanceValue</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.StationHorizontalDatum"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationHorizontalDatum</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.StationID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.StationLatitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationLatitude</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
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    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.StationLongitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationLongitude</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.Units"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Units</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="specificconductance.WaterBody"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#specificconductance"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">WaterBody</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:Class rdf:ID="temperature"> 
        <hasPrimaryKeyFields rdf:datatype="&xsd;string">ID</hasPrimaryKeyFields> 
        <isBridgeTable rdf:datatype="&xsd;boolean">false</isBridgeTable> 
        <rdfs:label rdf:datatype="&xsd;string">Temperature</rdfs:label> 
    </owl:Class> 
    <owl:FunctionalProperty rdf:ID="temperature.ActivityID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.ActivityMedium"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityMedium</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.ActivityStart"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ActivityStart</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;dateTime"/> 
314 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.AnalyticalProcID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >AnalyticalProcID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.County"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">County</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.HUC"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">HUC</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.ID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">ID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.OrgID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgID</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.OrgName"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">OrgName</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.State"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">State</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
315 
    <owl:FunctionalProperty rdf:ID="temperature.StationHorizontalDatum"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationHorizontalDatum</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.StationID"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationID</hasOrigColumn-
Name> 
        <rdfs:range rdf:resource="&xsd;int"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.StationLatitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">StationLatitude</has-
OrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.StationLongitude"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >StationLongitude</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.TemperatureValue"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string" 
            >TemperatureValue</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;double"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.Units"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">Units</hasOrigColumnName> 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
    <owl:FunctionalProperty rdf:ID="temperature.WaterBody"> 
        <rdf:type rdf:resource="&owl;DatatypeProperty"/> 
        <rdfs:domain rdf:resource="#temperature"/> 
        <hasOrigColumnName rdf:datatype="&xsd;string">WaterBody</hasOrigColumn-
Name> 
316 
        <rdfs:range rdf:resource="&xsd;string"/> 
    </owl:FunctionalProperty> 
</rdf:RDF> 
 
B-9.1: Knoodl diagram for WaterQuality.owl classes 
 
Figure B. 18: This diagram represents GaDissolvedOxygenSample class, and all of its 17 
datatype properties. 
 
 
 
Figure B. 19: This diagram represents GaPHSample class, and all of its 16 datatype prop-
erties. 
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Figure B. 20: This diagram represents GaSalinitySample class, and all of its 18 datatype 
properties. 
 
 
 
Figure B. 21: This diagram represents GaTemperatureSample class, and all of its 17 
datatype properties. 
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Figure B. 22: This diagram represents GaSpecificConductanceSample class, and all of its 
17 datatype properties. 
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Appendix C: SWRL  Rules for CHO.owl 
 
Table C. 1: SWRL Rules utilized in CHO.owl 
Class Rule 
Lake gawaterbody.Type(?x, ?y), stringEqualIgnoreCase(?y, "Lake/Pond") -> 
haveLake(?x, true) 
Canal gawaterbody.Type(?x, ?y), stringEqualIgnoreCase(?y, "Canal/Ditch") -> haveCa-
nal(?x, true) 
River gawaterbody.Type(?x, ?y), stringEqualIgnoreCase(?y, "Stream/River") -> ha-
veRiver(?x, true) 
Intermittent gawaterbody.Type(?x, ?y), stringEqualIgnoreCase(?y, "Intermittent") -> haveIn-
termittent(?x, true) 
AlkalineSample ph.PHvalue(?x, ?y), greaterThan(?y, 7.0) -> haveAlkalineSample(?x, true) 
AcidicSample ph.PHvalue(?x, ?y), lessThan(?y, 7.0) -> haveAcidicSample(?x, true) 
DOBelow-  
Standard 
dissolvedoxygen.DissolvedOxygenValue(?x, ?y), lessThan(?y, 4.0) -> 
haveDOBelowStandard(?x, true) 
TempAbove-
Standard 
temperature.TemperatureValue(?x, ?y), lessThan(32.78, ?y) -> haveT-
empAboveStandard(?x, true) 
SpecificCondu- 
ctanceAbvStd 
specificconductance.SpecificConductanceValue(?x, ?y), lessThan(1500.0,?y) -> 
haveSpecificConductanceAbvStd(?x, true) 
SalinityAbove-
Stantard 
salinity.SalinityValue(?x, ?y), lessThan(0.5, ?y) ->      haveSalinityAboveStand-
ard(?x, true) 
Radionuclides-
Sample 
radionuclides.Contaminant(?a, ?b), primarycontaminantsample.PrimaryContami-
nant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> haveRadionuclidesSample(?c, 
true) 
OrganicChem-
Sample 
organicchemicals.Contaminant(?a, ?b), primarycontaminantsample.PrimaryCon-
taminant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> haveOrganicChemSample(?c, 
true) 
InorganicChem-
Sample 
inorganicchemicals.Contaminant(?a, ?b), primarycontaminantsample.Pri-
maryContaminant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> haveInorganicChem-
Sample(?c, true) 
Disinfectant- 
Sample disinfectants.Contaminant(?c, ?d), primarycontaminantsample.PrimaryContami-
nant(?a, ?b), stringEqualIgnoreCase(?b, ?d) -> haveDisinfectantSample(?a, true) 
Disinfectant-By-
product-    Sam-
ple 
disinfectionbyproducts.Contaminant(?a, ?b), primarycontaminantsample.Pri-
maryContaminant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> haveDisinfectantBy-
productSample(?c, true) 
Microorganism-
Sample 
microorganisms.Contaminant(?a, ?b), primarycontaminantsample.PrimaryCon-
taminant(?c, ?d), stringEqualIgnoreCase(?b, ?d) -> haveMicroorganismSam-
ple(?c, true) 
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Contaminated-
Microorganism-
Sample 
microorganisms.Contaminant(?a, ?b), microorganisms.MCLG(?a, ?f), microor-
ganisms.MCLGUnits(?a, ?x), primarycontaminantsample.Concentration(?c, ?h), 
primarycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x) -> haveContaminatedMicroorganismSample(?c, 
true) 
Contaminated-
OrganicChem-
Sample 
organicchemicals.Contaminant(?a, ?b), organicchemicals.MCLG(?a, ?f), organ-
icchemicals.MCLGUnits(?a, ?x), primarycontaminantsample.Concentration(?c, 
?h), primarycontaminantsample.PrimaryContaminant(?c, ?d), primarycontami-
nantsample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x) -> haveContaminatedOrganicChemSample(?c, 
true) 
Contaminated-
InorganicChem-
Sample 
inorganicchemicals.Contaminant(?a, ?b), inorganicchemicals.MCLG(?a, ?f), in-
organicchemicals.MCLGUnits(?a, ?x), primarycontaminantsample.Concentra-
tion(?c, ?h), primarycontaminantsample.PrimaryContaminant(?c, ?d), pri-
marycontaminantsample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnore-
Case(?b, ?d), stringEqualIgnoreCase(?y, ?x) -> haveContaminatedInorgan-
icChemSample(?c, true) 
Contaminated-
Radionuclides-
Sample 
radionuclides.Contaminant(?a, ?b), radionuclides.MCLG(?a, ?f), radionu-
clides.MCLGUnits(?a, ?x), primarycontaminantsample.Concentration(?c, ?h), 
primarycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x) -> haveContaminatedRadionuclideSample(?c, 
true) 
Contaminated-
Disinfectant-By-
products-  Sam-
ple 
disinfectionbyproducts.Contaminant(?a, ?b), disinfectionbyproducts.MCLG(?a, 
?f), disinfectionbyproducts.MCLGUnits(?a, ?x), primarycontaminantsample.Con-
centration(?c, ?h), primarycontaminantsample.PrimaryContaminant(?c, ?d), pri-
marycontaminantsample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnore-
Case(?b, ?d), stringEqualIgnoreCase(?y, ?x) -> haveContaminatedDisinfect-
antByproductSample(?c, true) 
Contaminated-
Disinfectant- 
Sample 
disinfectants.Contaminant(?a, ?b), disinfectants.MCLG(?a, ?f), disinfect-
ants.MCLGUnits(?a, ?x), primarycontaminantsample.Concentration(?c, ?h), pri-
marycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x) -> haveContaminatedDisinfectantSample(?c, true) 
WaterContBy-
Microorganisms 
microorganisms.Contaminant(?a, ?b), microorganisms.MCLG(?a, ?f), microor-
ganisms.MCLGUnits(?a, ?x), primarycontaminantsample.ActivityMedium(?c, 
?z), primarycontaminantsample.Concentration(?c, ?h), primarycontaminant-
sample.PrimaryContaminant(?c, ?d), primarycontaminantsample.Units(?c, ?y), 
greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), stringEqualIgnoreCase(?y, 
?x), stringEqualIgnoreCase(?z, "Water") -> haveWaterContByMicroorgan-
isms(?c, true) 
321 
WaterContBy-
OrganicChem 
organicchemicals.Contaminant(?a, ?b), organicchemicals.MCLG(?a, ?f), organ-
icchemicals.MCLGUnits(?a, ?x), primarycontaminantsample.Activi-
tyMedium(?c, ?z), primarycontaminantsample.Concentration(?c, ?h), pri-
marycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x), stringEqualIgnoreCase(?z, "Water") ->                
haveWaterContByOrganicChem(?c, true) 
WaterContBy-
InorganicChem 
inorganicchemicals.Contaminant(?a, ?b), inorganicchemicals.MCLG(?a, ?f), in-
organicchemicals.MCLGUnits(?a, ?x), primarycontaminantsample.Activi-
tyMedium(?c, ?z), primarycontaminantsample.Concentration(?c, ?h), pri-
marycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x), stringEqualIgnoreCase(?z, "Water") ->  haveWa-
terContByInorganicChem(?c, true) 
WaterContBy-
Disinfection-By-
products 
disinfectionbyproducts.Contaminant(?a, ?b), disinfectionbyproducts.MCLG(?a, 
?f), disinfectionbyproducts.MCLGUnits(?a, ?x), primarycontaminantsample.Ac-
tivityMedium(?c, ?z), primarycontaminantsample.Concentration(?c, ?h), pri-
marycontaminantsample.PrimaryContaminant(?c, ?d), primarycontaminant-
sample.Units(?c, ?y), greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), 
stringEqualIgnoreCase(?y, ?x), stringEqualIgnoreCase(?z, "Water") ->    ha-
veWaterContByDisinfectionByproducts(?c, true) 
WaterContBy-
Disinfectants 
disinfectants.Contaminant(?a, ?b), disinfectants.MCLG(?a, ?f), disinfect-
ants.MCLGUnits(?a, ?x), primarycontaminantsample.ActivityMedium(?c, ?z), 
primarycontaminantsample.Concentration(?c, ?h), primarycontaminant-
sample.PrimaryContaminant(?c, ?d), primarycontaminantsample.Units(?c, ?y), 
greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), stringEqualIgnoreCase(?y, 
?x), stringEqualIgnoreCase(?z, "Water") ->    haveWaterContaminatedByDisin-
fectants(?c, true) 
WaterContBy-
Radionuclides 
radionuclides.Contaminant(?a, ?b), radionuclides.MCLG(?a, ?f), radionu-
clides.MCLGUnits(?a, ?x), primarycontaminantsample.ActivityMedium(?c, ?z), 
primarycontaminantsample.Concentration(?c, ?h), primarycontaminant-
sample.PrimaryContaminant(?c, ?d), primarycontaminantsample.Units(?c, ?y), 
greaterThan(?h, ?f), stringEqualIgnoreCase(?b, ?d), stringEqualIgnoreCase(?y, 
?x), stringEqualIgnoreCase(?z, "Water") ->   haveWaterContByRadionuclides(?c, 
true) 
 
    <!--  
    /////////////////////////////////////////////////////////////////////////////////////// 
    // 
    // Rules 
    // 
    /////////////////////////////////////////////////////////////////////////////////////// 
     --> 
 
    <rdf:Description rdf:about="urn:swrl#x"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
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    <rdf:Description rdf:about="urn:swrl#y"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description rdf:about="urn:swrl#a"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description rdf:about="urn:swrl#b"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description rdf:about="urn:swrl#f"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description rdf:about="urn:swrl#c"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description rdf:about="urn:swrl#h"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description rdf:about="urn:swrl#d"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description rdf:about="&waterquality;x"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description rdf:about="&waterquality;y"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description rdf:about="urn:swrl#z"> 
        <rdf:type rdf:resource="&swrl;Variable"/> 
    </rdf:Description> 
    <rdf:Description> 
        <rdf:type rdf:resource="&swrl;Imp"/> 
        <swrl:body> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                        <rdf:first> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                <swrl:propertyPredicate rdf:resource="&contaminant;disinfect-
ants.MCLG"/> 
                                <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                <swrl:argument2 rdf:resource="urn:swrl#f"/> 
                            </rdf:Description> 
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                        </rdf:first> 
                        <rdf:rest> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                <rdf:first> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                        <swrl:propertyPredicate rdf:resource="&contaminant;disinfect-
ants.MCLGUnits"/> 
                                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                        <swrl:argument2 rdf:resource="urn:swrl#x"/> 
                                    </rdf:Description> 
                                </rdf:first> 
                                <rdf:rest> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                        <rdf:rest> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                <rdf:rest> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                        <rdf:rest> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                <rdf:rest> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                        <rdf:rest> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Atom-
List"/> 
                                                                                <rdf:first> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                        <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#b"/> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#d"/> 
                                                                                        </swrl:arguments> 
                                                                                    </rdf:Description> 
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                                                                                </rdf:first> 
                                                                                <rdf:rest> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;AtomList"/> 
                                                                                        <rdf:rest> 
                                                                                            <rdf:Description> 
                                                                                                <rdf:type rdf:re-
source="&swrl;AtomList"/> 
                                                                                                <rdf:rest rdf:re-
source="&rdf;nil"/> 
                                                                                                <rdf:first> 
                                                                                                    <rdf:Description> 
                                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                                        <swrl:arguments> 
                                                                                                            <rdf:Description> 
                                                                                                                <rdf:type rdf:re-
source="&rdf;List"/> 
                                                                                                                <rdf:first rdf:re-
source="urn:swrl#z"/> 
                                                                                                                <rdf:rest> 
                                                                                                                    <rdf:Descrip-
tion> 
                                                                                                                        <rdf:type 
rdf:resource="&rdf;List"/> 
                                                                                                                        
<rdf:first>Water</rdf:first> 
                                                                                                                        <rdf:rest 
rdf:resource="&rdf;nil"/> 
                                                                                                                    </rdf:Descrip-
tion> 
                                                                                                                </rdf:rest> 
                                                                                                            </rdf:Description> 
                                                                                                        </swrl:arguments> 
                                                                                                    </rdf:Description> 
                                                                                                </rdf:first> 
                                                                                            </rdf:Description> 
                                                                                        </rdf:rest> 
                                                                                        <rdf:first> 
                                                                                            <rdf:Description> 
                                                                                                <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
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                                                                                                <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                                <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                                    <rdf:Description 
rdf:about="urn:swrl#y"/> 
                                                                                                    <rdf:Description 
rdf:about="urn:swrl#x"/> 
                                                                                                </swrl:arguments> 
                                                                                            </rdf:Description> 
                                                                                        </rdf:first> 
                                                                                    </rdf:Description> 
                                                                                </rdf:rest> 
                                                                            </rdf:Description> 
                                                                        </rdf:rest> 
                                                                        <rdf:first> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Built-
inAtom"/> 
                                                                                <swrl:builtin rdf:re-
source="&swrlb;greaterThan"/> 
                                                                                <swrl:arguments rdf:parseType="Col-
lection"> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#h"/> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#f"/> 
                                                                                </swrl:arguments> 
                                                                            </rdf:Description> 
                                                                        </rdf:first> 
                                                                    </rdf:Description> 
                                                                </rdf:rest> 
                                                                <rdf:first> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:re-
source="&swrl;DatavaluedPropertyAtom"/> 
                                                                        <swrl:propertyPredicate rdf:re-
source="&contaminantsample;primarycontaminantsample.Units"/> 
                                                                        <swrl:argument1 rdf:re-
source="urn:swrl#c"/> 
                                                                        <swrl:argument2 rdf:re-
source="urn:swrl#y"/> 
                                                                    </rdf:Description> 
                                                                </rdf:first> 
                                                            </rdf:Description> 
                                                        </rdf:rest> 
326 
                                                        <rdf:first> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;DatavaluedProp-
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                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&rdf;List"/> 
                                                <rdf:first>Canal/Ditch</rdf:first> 
                                                <rdf:rest rdf:resource="&rdf;nil"/> 
                                            </rdf:Description> 
                                        </rdf:rest> 
                                    </rdf:Description> 
                                </swrl:arguments> 
                            </rdf:Description> 
                        </rdf:first> 
                    </rdf:Description> 
                </rdf:rest> 
            </rdf:Description> 
        </swrl:body> 
        <swrl:head> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&cho;haveCanal"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#x"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:head> 
    </rdf:Description> 
    <rdf:Description> 
        <rdf:type rdf:resource="&swrl;Imp"/> 
        <swrl:body> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                        <rdf:first> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                <swrl:propertyPredicate rdf:resource="&contaminant;disinfect-
ants.MCLG"/> 
                                <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                <swrl:argument2 rdf:resource="urn:swrl#f"/> 
                            </rdf:Description> 
                        </rdf:first> 
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                        <rdf:rest> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                <rdf:first> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                        <swrl:propertyPredicate rdf:resource="&contaminant;disinfect-
ants.MCLGUnits"/> 
                                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                        <swrl:argument2 rdf:resource="urn:swrl#x"/> 
                                    </rdf:Description> 
                                </rdf:first> 
                                <rdf:rest> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                        <rdf:rest> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                <rdf:rest> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                        <rdf:first> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                                <swrl:propertyPredicate rdf:resource="&con-
taminantsample;primarycontaminantsample.Units"/> 
                                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                                <swrl:argument2 rdf:resource="urn:swrl#y"/> 
                                                            </rdf:Description> 
                                                        </rdf:first> 
                                                        <rdf:rest> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                <rdf:first> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:resource="&swrl;BuiltinA-
tom"/> 
                                                                        <swrl:builtin rdf:resource="&swrlb;greater-
Than"/> 
                                                                        <swrl:arguments rdf:parseType="Collec-
tion"> 
                                                                            <rdf:Description 
rdf:about="urn:swrl#h"/> 
                                                                            <rdf:Description rdf:about="urn:swrl#f"/> 
                                                                        </swrl:arguments> 
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                                                                    </rdf:Description> 
                                                                </rdf:first> 
                                                                <rdf:rest> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                        <rdf:rest> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Atom-
List"/> 
                                                                                <rdf:rest rdf:resource="&rdf;nil"/> 
                                                                                <rdf:first> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                        <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#y"/> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#x"/> 
                                                                                        </swrl:arguments> 
                                                                                    </rdf:Description> 
                                                                                </rdf:first> 
                                                                            </rdf:Description> 
                                                                        </rdf:rest> 
                                                                        <rdf:first> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Built-
inAtom"/> 
                                                                                <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                <swrl:arguments rdf:parseType="Col-
lection"> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#b"/> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#d"/> 
                                                                                </swrl:arguments> 
                                                                            </rdf:Description> 
                                                                        </rdf:first> 
                                                                    </rdf:Description> 
                                                                </rdf:rest> 
                                                            </rdf:Description> 
                                                        </rdf:rest> 
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                                                    </rdf:Description> 
                                                </rdf:rest> 
                                                <rdf:first> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                        <swrl:propertyPredicate rdf:resource="&contami-
nantsample;primarycontaminantsample.PrimaryContaminant"/> 
                                                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                        <swrl:argument2 rdf:resource="urn:swrl#d"/> 
                                                    </rdf:Description> 
                                                </rdf:first> 
                                            </rdf:Description> 
                                        </rdf:rest> 
                                        <rdf:first> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                                <swrl:propertyPredicate rdf:resource="&contaminant-
sample;primarycontaminantsample.Concentration"/> 
                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                <swrl:argument2 rdf:resource="urn:swrl#h"/> 
                                            </rdf:Description> 
                                        </rdf:first> 
                                    </rdf:Description> 
                                </rdf:rest> 
                            </rdf:Description> 
                        </rdf:rest> 
                    </rdf:Description> 
                </rdf:rest> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:propertyPredicate rdf:resource="&contaminant;disinfectants.Con-
taminant"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                        <swrl:argument2 rdf:resource="urn:swrl#b"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:body> 
        <swrl:head> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
                <rdf:first> 
                    <rdf:Description> 
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                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&cho;haveContaminatedDisinfect-
antSample"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:head> 
    </rdf:Description> 
    <rdf:Description> 
        <rdf:type rdf:resource="&swrl;Imp"/> 
        <swrl:head> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&cho;haveContaminatedMicroor-
ganismSample"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:head> 
        <swrl:body> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:propertyPredicate rdf:resource="&contaminant;microorgan-
isms.Contaminant"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                        <swrl:argument2 rdf:resource="urn:swrl#b"/> 
                    </rdf:Description> 
                </rdf:first> 
                <rdf:rest> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                        <rdf:rest> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                <rdf:rest> 
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                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                        <rdf:rest> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                <rdf:rest> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                        <rdf:first> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                                <swrl:propertyPredicate rdf:resource="&con-
taminantsample;primarycontaminantsample.Units"/> 
                                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                                <swrl:argument2 rdf:resource="urn:swrl#y"/> 
                                                            </rdf:Description> 
                                                        </rdf:first> 
                                                        <rdf:rest> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                <rdf:first> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:resource="&swrl;BuiltinA-
tom"/> 
                                                                        <swrl:builtin rdf:resource="&swrlb;greater-
Than"/> 
                                                                        <swrl:arguments rdf:parseType="Collec-
tion"> 
                                                                            <rdf:Description 
rdf:about="urn:swrl#h"/> 
                                                                            <rdf:Description rdf:about="urn:swrl#f"/> 
                                                                        </swrl:arguments> 
                                                                    </rdf:Description> 
                                                                </rdf:first> 
                                                                <rdf:rest> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                        <rdf:first> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Built-
inAtom"/> 
                                                                                <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                <swrl:arguments rdf:parseType="Col-
lection"> 
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                                                                                    <rdf:Description 
rdf:about="urn:swrl#b"/> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#d"/> 
                                                                                </swrl:arguments> 
                                                                            </rdf:Description> 
                                                                        </rdf:first> 
                                                                        <rdf:rest> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Atom-
List"/> 
                                                                                <rdf:rest rdf:resource="&rdf;nil"/> 
                                                                                <rdf:first> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                        <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#y"/> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#x"/> 
                                                                                        </swrl:arguments> 
                                                                                    </rdf:Description> 
                                                                                </rdf:first> 
                                                                            </rdf:Description> 
                                                                        </rdf:rest> 
                                                                    </rdf:Description> 
                                                                </rdf:rest> 
                                                            </rdf:Description> 
                                                        </rdf:rest> 
                                                    </rdf:Description> 
                                                </rdf:rest> 
                                                <rdf:first> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                        <swrl:propertyPredicate rdf:resource="&contami-
nantsample;primarycontaminantsample.PrimaryContaminant"/> 
                                                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                        <swrl:argument2 rdf:resource="urn:swrl#d"/> 
                                                    </rdf:Description> 
                                                </rdf:first> 
                                            </rdf:Description> 
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                                        </rdf:rest> 
                                        <rdf:first> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                                <swrl:propertyPredicate rdf:resource="&contaminant-
sample;primarycontaminantsample.Concentration"/> 
                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                <swrl:argument2 rdf:resource="urn:swrl#h"/> 
                                            </rdf:Description> 
                                        </rdf:first> 
                                    </rdf:Description> 
                                </rdf:rest> 
                                <rdf:first> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                        <swrl:propertyPredicate rdf:resource="&contaminant;microor-
ganisms.MCLGUnits"/> 
                                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                        <swrl:argument2 rdf:resource="urn:swrl#x"/> 
                                    </rdf:Description> 
                                </rdf:first> 
                            </rdf:Description> 
                        </rdf:rest> 
                        <rdf:first> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                <swrl:propertyPredicate rdf:resource="&contaminant;microorgan-
isms.MCLG"/> 
                                <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                <swrl:argument2 rdf:resource="urn:swrl#f"/> 
                            </rdf:Description> 
                        </rdf:first> 
                    </rdf:Description> 
                </rdf:rest> 
            </rdf:Description> 
        </swrl:body> 
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    <rdf:Description> 
        <rdf:type rdf:resource="&swrl;Imp"/> 
        <swrl:body> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                        <rdf:first> 
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                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                <swrl:propertyPredicate rdf:resource="&contaminant;microorgan-
isms.MCLG"/> 
                                <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                <swrl:argument2 rdf:resource="urn:swrl#f"/> 
                            </rdf:Description> 
                        </rdf:first> 
                        <rdf:rest> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                <rdf:rest> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                        <rdf:rest> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                <rdf:rest> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                        <rdf:first> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                                <swrl:propertyPredicate rdf:resource="&con-
taminantsample;primarycontaminantsample.PrimaryContaminant"/> 
                                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                                <swrl:argument2 rdf:resource="urn:swrl#d"/> 
                                                            </rdf:Description> 
                                                        </rdf:first> 
                                                        <rdf:rest> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                <rdf:rest> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                        <rdf:rest> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Atom-
List"/> 
                                                                                <rdf:rest> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;AtomList"/> 
                                                                                        <rdf:rest> 
                                                                                            <rdf:Description> 
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                                                                                                <rdf:type rdf:re-
source="&swrl;AtomList"/> 
                                                                                                <rdf:rest rdf:re-
source="&rdf;nil"/> 
                                                                                                <rdf:first> 
                                                                                                    <rdf:Description> 
                                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                                        <swrl:arguments> 
                                                                                                            <rdf:Description> 
                                                                                                                <rdf:type rdf:re-
source="&rdf;List"/> 
                                                                                                                <rdf:first rdf:re-
source="urn:swrl#z"/> 
                                                                                                                <rdf:rest> 
                                                                                                                    <rdf:Descrip-
tion> 
                                                                                                                        <rdf:type 
rdf:resource="&rdf;List"/> 
                                                                                                                        
<rdf:first>Water</rdf:first> 
                                                                                                                        <rdf:rest 
rdf:resource="&rdf;nil"/> 
                                                                                                                    </rdf:Descrip-
tion> 
                                                                                                                </rdf:rest> 
                                                                                                            </rdf:Description> 
                                                                                                        </swrl:arguments> 
                                                                                                    </rdf:Description> 
                                                                                                </rdf:first> 
                                                                                            </rdf:Description> 
                                                                                        </rdf:rest> 
                                                                                        <rdf:first> 
                                                                                            <rdf:Description> 
                                                                                                <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                                <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                                <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                                    <rdf:Description 
rdf:about="urn:swrl#y"/> 
                                                                                                    <rdf:Description 
rdf:about="urn:swrl#x"/> 
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                                                                                                </swrl:arguments> 
                                                                                            </rdf:Description> 
                                                                                        </rdf:first> 
                                                                                    </rdf:Description> 
                                                                                </rdf:rest> 
                                                                                <rdf:first> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                        <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#b"/> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#d"/> 
                                                                                        </swrl:arguments> 
                                                                                    </rdf:Description> 
                                                                                </rdf:first> 
                                                                            </rdf:Description> 
                                                                        </rdf:rest> 
                                                                        <rdf:first> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Built-
inAtom"/> 
                                                                                <swrl:builtin rdf:re-
source="&swrlb;greaterThan"/> 
                                                                                <swrl:arguments rdf:parseType="Col-
lection"> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#h"/> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#f"/> 
                                                                                </swrl:arguments> 
                                                                            </rdf:Description> 
                                                                        </rdf:first> 
                                                                    </rdf:Description> 
                                                                </rdf:rest> 
                                                                <rdf:first> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:re-
source="&swrl;DatavaluedPropertyAtom"/> 
                                                                        <swrl:propertyPredicate rdf:re-
source="&contaminantsample;primarycontaminantsample.Units"/> 
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                                                                        <swrl:argument1 rdf:re-
source="urn:swrl#c"/> 
                                                                        <swrl:argument2 rdf:re-
source="urn:swrl#y"/> 
                                                                    </rdf:Description> 
                                                                </rdf:first> 
                                                            </rdf:Description> 
                                                        </rdf:rest> 
                                                    </rdf:Description> 
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                                                        <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                        <swrl:propertyPredicate rdf:resource="&contami-
nantsample;primarycontaminantsample.Concentration"/> 
                                                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                        <swrl:argument2 rdf:resource="urn:swrl#h"/> 
                                                    </rdf:Description> 
                                                </rdf:first> 
                                            </rdf:Description> 
                                        </rdf:rest> 
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                                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                                <swrl:propertyPredicate rdf:resource="&contaminant-
sample;primarycontaminantsample.ActivityMedium"/> 
                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                <swrl:argument2 rdf:resource="urn:swrl#z"/> 
                                            </rdf:Description> 
                                        </rdf:first> 
                                    </rdf:Description> 
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                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                        <swrl:propertyPredicate rdf:resource="&contaminant;microor-
ganisms.MCLGUnits"/> 
                                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                        <swrl:argument2 rdf:resource="urn:swrl#x"/> 
                                    </rdf:Description> 
                                </rdf:first> 
                            </rdf:Description> 
                        </rdf:rest> 
                    </rdf:Description> 
                </rdf:rest> 
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                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:propertyPredicate rdf:resource="&contaminant;microorgan-
isms.Contaminant"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                        <swrl:argument2 rdf:resource="urn:swrl#b"/> 
                    </rdf:Description> 
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            </rdf:Description> 
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            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
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                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&cho;haveWaterContByMicroor-
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                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
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                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
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                                <rdf:type rdf:resource="&swrl;BuiltinAtom"/> 
                                <swrl:builtin rdf:resource="&swrlb;stringEqualIgnoreCase"/> 
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                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&rdf;List"/> 
                                        <rdf:first rdf:resource="urn:swrl#y"/> 
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                                                <rdf:type rdf:resource="&rdf;List"/> 
                                                <rdf:first>Intermittent</rdf:first> 
                                                <rdf:rest rdf:resource="&rdf;nil"/> 
                                            </rdf:Description> 
                                        </rdf:rest> 
                                    </rdf:Description> 
                                </swrl:arguments> 
                            </rdf:Description> 
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                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:propertyPredicate rdf:resource="&gawaterbody;gawater-
body.Type"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#x"/> 
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                    </rdf:Description> 
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            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&cho;haveIntermittent"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#x"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:head> 
    </rdf:Description> 
    <rdf:Description> 
        <rdf:type rdf:resource="&swrl;Imp"/> 
        <swrl:head> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
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                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&cho;haveTempAboveStand-
ard"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#x"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:head> 
        <swrl:body> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                        <rdf:rest rdf:resource="&rdf;nil"/> 
                        <rdf:first> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;BuiltinAtom"/> 
                                <swrl:builtin rdf:resource="&swrlb;lessThan"/> 
                                <swrl:arguments> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&rdf;List"/> 
                                        <rdf:first rdf:datatype="&xsd;double">32.78</rdf:first> 
                                        <rdf:rest rdf:parseType="Collection"> 
                                            <rdf:Description rdf:about="urn:swrl#y"/> 
                                        </rdf:rest> 
                                    </rdf:Description> 
                                </swrl:arguments> 
                            </rdf:Description> 
                        </rdf:first> 
                    </rdf:Description> 
                </rdf:rest> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:propertyPredicate rdf:resource="&waterquality;temperature.Tem-
peratureValue"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#x"/> 
                        <swrl:argument2 rdf:resource="urn:swrl#y"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:body> 
    </rdf:Description> 
    <rdf:Description> 
        <rdf:type rdf:resource="&swrl;Imp"/> 
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        <swrl:head> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&cho;haveWaterContByInorgan-
icChem"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:head> 
        <swrl:body> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:propertyPredicate rdf:resource="&contaminant;inorganicchemi-
cals.Contaminant"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                        <swrl:argument2 rdf:resource="urn:swrl#b"/> 
                    </rdf:Description> 
                </rdf:first> 
                <rdf:rest> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                        <rdf:rest> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                <rdf:rest> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                        <rdf:rest> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                <rdf:rest> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                        <rdf:rest> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                <rdf:rest> 
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                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                        <rdf:rest> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Atom-
List"/> 
                                                                                <rdf:rest> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;AtomList"/> 
                                                                                        <rdf:first> 
                                                                                            <rdf:Description> 
                                                                                                <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                                <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                                <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                                    <rdf:Description 
rdf:about="urn:swrl#y"/> 
                                                                                                    <rdf:Description 
rdf:about="urn:swrl#x"/> 
                                                                                                </swrl:arguments> 
                                                                                            </rdf:Description> 
                                                                                        </rdf:first> 
                                                                                        <rdf:rest> 
                                                                                            <rdf:Description> 
                                                                                                <rdf:type rdf:re-
source="&swrl;AtomList"/> 
                                                                                                <rdf:rest rdf:re-
source="&rdf;nil"/> 
                                                                                                <rdf:first> 
                                                                                                    <rdf:Description> 
                                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                                        <swrl:arguments> 
                                                                                                            <rdf:Description> 
                                                                                                                <rdf:type rdf:re-
source="&rdf;List"/> 
                                                                                                                <rdf:first rdf:re-
source="urn:swrl#z"/> 
                                                                                                                <rdf:rest> 
                                                                                                                    <rdf:Descrip-
tion> 
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                                                                                                                        <rdf:type 
rdf:resource="&rdf;List"/> 
                                                                                                                        
<rdf:first>Water</rdf:first> 
                                                                                                                        <rdf:rest 
rdf:resource="&rdf;nil"/> 
                                                                                                                    </rdf:Descrip-
tion> 
                                                                                                                </rdf:rest> 
                                                                                                            </rdf:Description> 
                                                                                                        </swrl:arguments> 
                                                                                                    </rdf:Description> 
                                                                                                </rdf:first> 
                                                                                            </rdf:Description> 
                                                                                        </rdf:rest> 
                                                                                    </rdf:Description> 
                                                                                </rdf:rest> 
                                                                                <rdf:first> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                        <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#b"/> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#d"/> 
                                                                                        </swrl:arguments> 
                                                                                    </rdf:Description> 
                                                                                </rdf:first> 
                                                                            </rdf:Description> 
                                                                        </rdf:rest> 
                                                                        <rdf:first> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Built-
inAtom"/> 
                                                                                <swrl:builtin rdf:re-
source="&swrlb;greaterThan"/> 
                                                                                <swrl:arguments rdf:parseType="Col-
lection"> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#h"/> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#f"/> 
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                                                                                </swrl:arguments> 
                                                                            </rdf:Description> 
                                                                        </rdf:first> 
                                                                    </rdf:Description> 
                                                                </rdf:rest> 
                                                                <rdf:first> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:re-
source="&swrl;DatavaluedPropertyAtom"/> 
                                                                        <swrl:propertyPredicate rdf:re-
source="&contaminantsample;primarycontaminantsample.Units"/> 
                                                                        <swrl:argument1 rdf:re-
source="urn:swrl#c"/> 
                                                                        <swrl:argument2 rdf:re-
source="urn:swrl#y"/> 
                                                                    </rdf:Description> 
                                                                </rdf:first> 
                                                            </rdf:Description> 
                                                        </rdf:rest> 
                                                        <rdf:first> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                                <swrl:propertyPredicate rdf:resource="&con-
taminantsample;primarycontaminantsample.PrimaryContaminant"/> 
                                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                                <swrl:argument2 rdf:resource="urn:swrl#d"/> 
                                                            </rdf:Description> 
                                                        </rdf:first> 
                                                    </rdf:Description> 
                                                </rdf:rest> 
                                                <rdf:first> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                        <swrl:propertyPredicate rdf:resource="&contami-
nantsample;primarycontaminantsample.Concentration"/> 
                                                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                        <swrl:argument2 rdf:resource="urn:swrl#h"/> 
                                                    </rdf:Description> 
                                                </rdf:first> 
                                            </rdf:Description> 
                                        </rdf:rest> 
                                        <rdf:first> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
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                                                <swrl:propertyPredicate rdf:resource="&contaminant-
sample;primarycontaminantsample.ActivityMedium"/> 
                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                <swrl:argument2 rdf:resource="urn:swrl#z"/> 
                                            </rdf:Description> 
                                        </rdf:first> 
                                    </rdf:Description> 
                                </rdf:rest> 
                                <rdf:first> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                        <swrl:propertyPredicate rdf:resource="&contaminant;inorgan-
icchemicals.MCLGUnits"/> 
                                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                        <swrl:argument2 rdf:resource="urn:swrl#x"/> 
                                    </rdf:Description> 
                                </rdf:first> 
                            </rdf:Description> 
                        </rdf:rest> 
                        <rdf:first> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                <swrl:propertyPredicate rdf:resource="&contaminant;inorgan-
icchemicals.MCLG"/> 
                                <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                <swrl:argument2 rdf:resource="urn:swrl#f"/> 
                            </rdf:Description> 
                        </rdf:first> 
                    </rdf:Description> 
                </rdf:rest> 
            </rdf:Description> 
        </swrl:body> 
    </rdf:Description> 
    <rdf:Description> 
        <rdf:type rdf:resource="&swrl;Imp"/> 
        <swrl:body> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:propertyPredicate rdf:resource="&gawaterbody;gawater-
body.Type"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#x"/> 
                        <swrl:argument2 rdf:resource="urn:swrl#y"/> 
                    </rdf:Description> 
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                </rdf:first> 
                <rdf:rest> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                        <rdf:rest rdf:resource="&rdf;nil"/> 
                        <rdf:first> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;BuiltinAtom"/> 
                                <swrl:builtin rdf:resource="&swrlb;stringEqualIgnoreCase"/> 
                                <swrl:arguments> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&rdf;List"/> 
                                        <rdf:first rdf:resource="urn:swrl#y"/> 
                                        <rdf:rest> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&rdf;List"/> 
                                                <rdf:first>Stream/River</rdf:first> 
                                                <rdf:rest rdf:resource="&rdf;nil"/> 
                                            </rdf:Description> 
                                        </rdf:rest> 
                                    </rdf:Description> 
                                </swrl:arguments> 
                            </rdf:Description> 
                        </rdf:first> 
                    </rdf:Description> 
                </rdf:rest> 
            </rdf:Description> 
        </swrl:body> 
        <swrl:head> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&cho;haveRiver"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#x"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:head> 
    </rdf:Description> 
    <rdf:Description> 
        <rdf:type rdf:resource="&swrl;Imp"/> 
        <swrl:body> 
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            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                        <rdf:first> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                <swrl:propertyPredicate rdf:resource="&contaminant;organicchemi-
cals.MCLG"/> 
                                <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                <swrl:argument2 rdf:resource="urn:swrl#f"/> 
                            </rdf:Description> 
                        </rdf:first> 
                        <rdf:rest> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                <rdf:rest> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                        <rdf:first> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                                <swrl:propertyPredicate rdf:resource="&contaminant-
sample;primarycontaminantsample.ActivityMedium"/> 
                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                <swrl:argument2 rdf:resource="urn:swrl#z"/> 
                                            </rdf:Description> 
                                        </rdf:first> 
                                        <rdf:rest> 
                                            <rdf:Description> 
                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                <rdf:first> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                        <swrl:propertyPredicate rdf:resource="&contami-
nantsample;primarycontaminantsample.Concentration"/> 
                                                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                        <swrl:argument2 rdf:resource="urn:swrl#h"/> 
                                                    </rdf:Description> 
                                                </rdf:first> 
                                                <rdf:rest> 
                                                    <rdf:Description> 
                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                        <rdf:first> 
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                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;DatavaluedProp-
ertyAtom"/> 
                                                                <swrl:propertyPredicate rdf:resource="&con-
taminantsample;primarycontaminantsample.PrimaryContaminant"/> 
                                                                <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                                                                <swrl:argument2 rdf:resource="urn:swrl#d"/> 
                                                            </rdf:Description> 
                                                        </rdf:first> 
                                                        <rdf:rest> 
                                                            <rdf:Description> 
                                                                <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                <rdf:rest> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                                                                        <rdf:rest> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Atom-
List"/> 
                                                                                <rdf:rest> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;AtomList"/> 
                                                                                        <rdf:rest> 
                                                                                            <rdf:Description> 
                                                                                                <rdf:type rdf:re-
source="&swrl;AtomList"/> 
                                                                                                <rdf:rest rdf:re-
source="&rdf;nil"/> 
                                                                                                <rdf:first> 
                                                                                                    <rdf:Description> 
                                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                                        <swrl:arguments> 
                                                                                                            <rdf:Description> 
                                                                                                                <rdf:type rdf:re-
source="&rdf;List"/> 
                                                                                                                <rdf:first rdf:re-
source="urn:swrl#z"/> 
                                                                                                                <rdf:rest> 
                                                                                                                    <rdf:Descrip-
tion> 
                                                                                                                        <rdf:type 
rdf:resource="&rdf;List"/> 
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<rdf:first>Water</rdf:first> 
                                                                                                                        <rdf:rest 
rdf:resource="&rdf;nil"/> 
                                                                                                                    </rdf:Descrip-
tion> 
                                                                                                                </rdf:rest> 
                                                                                                            </rdf:Description> 
                                                                                                        </swrl:arguments> 
                                                                                                    </rdf:Description> 
                                                                                                </rdf:first> 
                                                                                            </rdf:Description> 
                                                                                        </rdf:rest> 
                                                                                        <rdf:first> 
                                                                                            <rdf:Description> 
                                                                                                <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                                <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                                <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                                    <rdf:Description 
rdf:about="urn:swrl#y"/> 
                                                                                                    <rdf:Description 
rdf:about="urn:swrl#x"/> 
                                                                                                </swrl:arguments> 
                                                                                            </rdf:Description> 
                                                                                        </rdf:first> 
                                                                                    </rdf:Description> 
                                                                                </rdf:rest> 
                                                                                <rdf:first> 
                                                                                    <rdf:Description> 
                                                                                        <rdf:type rdf:re-
source="&swrl;BuiltinAtom"/> 
                                                                                        <swrl:builtin rdf:re-
source="&swrlb;stringEqualIgnoreCase"/> 
                                                                                        <swrl:arguments rdf:parse-
Type="Collection"> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#b"/> 
                                                                                            <rdf:Description 
rdf:about="urn:swrl#d"/> 
                                                                                        </swrl:arguments> 
                                                                                    </rdf:Description> 
                                                                                </rdf:first> 
                                                                            </rdf:Description> 
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                                                                        </rdf:rest> 
                                                                        <rdf:first> 
                                                                            <rdf:Description> 
                                                                                <rdf:type rdf:resource="&swrl;Built-
inAtom"/> 
                                                                                <swrl:builtin rdf:re-
source="&swrlb;greaterThan"/> 
                                                                                <swrl:arguments rdf:parseType="Col-
lection"> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#h"/> 
                                                                                    <rdf:Description 
rdf:about="urn:swrl#f"/> 
                                                                                </swrl:arguments> 
                                                                            </rdf:Description> 
                                                                        </rdf:first> 
                                                                    </rdf:Description> 
                                                                </rdf:rest> 
                                                                <rdf:first> 
                                                                    <rdf:Description> 
                                                                        <rdf:type rdf:re-
source="&swrl;DatavaluedPropertyAtom"/> 
                                                                        <swrl:propertyPredicate rdf:re-
source="&contaminantsample;primarycontaminantsample.Units"/> 
                                                                        <swrl:argument1 rdf:re-
source="urn:swrl#c"/> 
                                                                        <swrl:argument2 rdf:re-
source="urn:swrl#y"/> 
                                                                    </rdf:Description> 
                                                                </rdf:first> 
                                                            </rdf:Description> 
                                                        </rdf:rest> 
                                                    </rdf:Description> 
                                                </rdf:rest> 
                                            </rdf:Description> 
                                        </rdf:rest> 
                                    </rdf:Description> 
                                </rdf:rest> 
                                <rdf:first> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                                        <swrl:propertyPredicate rdf:resource="&contaminant;organ-
icchemicals.MCLGUnits"/> 
                                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                                        <swrl:argument2 rdf:resource="urn:swrl#x"/> 
                                    </rdf:Description> 
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                                </rdf:first> 
                            </rdf:Description> 
                        </rdf:rest> 
                    </rdf:Description> 
                </rdf:rest> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:propertyPredicate rdf:resource="&contaminant;organicchemi-
cals.Contaminant"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#a"/> 
                        <swrl:argument2 rdf:resource="urn:swrl#b"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:body> 
        <swrl:head> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&cho;haveWaterContByOrgan-
icChem"/> 
                        <swrl:argument1 rdf:resource="urn:swrl#c"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:head> 
    </rdf:Description> 
    <rdf:Description> 
        <rdf:type rdf:resource="&swrl;Imp"/> 
        <swrl:head> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest rdf:resource="&rdf;nil"/> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:argument2 rdf:datatype="&xsd;boolean">true</swrl:argument2> 
                        <swrl:propertyPredicate rdf:resource="&waterquality;haveSpecific-
ConductanceAbvStd"/> 
                        <swrl:argument1 rdf:resource="&waterquality;x"/> 
                    </rdf:Description> 
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                </rdf:first> 
            </rdf:Description> 
        </swrl:head> 
        <swrl:body> 
            <rdf:Description> 
                <rdf:type rdf:resource="&swrl;AtomList"/> 
                <rdf:rest> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;AtomList"/> 
                        <rdf:rest rdf:resource="&rdf;nil"/> 
                        <rdf:first> 
                            <rdf:Description> 
                                <rdf:type rdf:resource="&swrl;BuiltinAtom"/> 
                                <swrl:builtin rdf:resource="&swrlb;lessThan"/> 
                                <swrl:arguments> 
                                    <rdf:Description> 
                                        <rdf:type rdf:resource="&rdf;List"/> 
                                        <rdf:first rdf:datatype="&xsd;double">1500.0</rdf:first> 
                                        <rdf:rest rdf:parseType="Collection"> 
                                            <rdf:Description rdf:about="&waterquality;y"/> 
                                        </rdf:rest> 
                                    </rdf:Description> 
                                </swrl:arguments> 
                            </rdf:Description> 
                        </rdf:first> 
                    </rdf:Description> 
                </rdf:rest> 
                <rdf:first> 
                    <rdf:Description> 
                        <rdf:type rdf:resource="&swrl;DatavaluedPropertyAtom"/> 
                        <swrl:propertyPredicate rdf:resource="&waterquality;specificconduct-
ance.SpecificConductanceValue"/> 
                        <swrl:argument1 rdf:resource="&waterquality;x"/> 
                        <swrl:argument2 rdf:resource="&waterquality;y"/> 
                    </rdf:Description> 
                </rdf:first> 
            </rdf:Description> 
        </swrl:body> 
    </rdf:Description> 
</rdf:RDF> 
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Appendix D: CHO.owl 
 
<?xml version="1.0"?> 
 
 
<!DOCTYPE Ontology [ 
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 
    <!ENTITY xml "http://www.w3.org/XML/1998/namespace" > 
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 
]> 
 
 
<Ontology xmlns="http://www.w3.org/2002/07/owl#" 
     xml:base="http://geospatial.gsu.edu/projects/cho/CHO" 
     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
     xmlns:xml="http://www.w3.org/XML/1998/namespace" 
     ontologyIRI="http://geospatial.gsu.edu/projects/cho/CHO"> 
    <Prefix name="" IRI="http://geospatial.gsu.edu/projects/cho/CHO#"/> 
    <Prefix name="cho" IRI="http://geospatial.gsu.edu/projects/cho/CHO#"/> 
    <Prefix name="gml" IRI="http://www.opengis.net/gml/"/> 
    <Prefix name="hsi" IRI="http://geospatial.gsu.edu/projects/cho/HSI.owl#"/> 
    <Prefix name="owl" IRI="http://www.w3.org/2002/07/owl#"/> 
    <Prefix name="rdf" IRI="http://www.w3.org/1999/02/22-rdf-syntax-ns#"/> 
    <Prefix name="xsd" IRI="http://www.w3.org/2001/XMLSchema#"/> 
    <Prefix name="lust" IRI="http://geospatial.gsu.edu/projects/cho/LUST.owl#"/> 
    <Prefix name="matr" IRI="http://sweet.jpl.nasa.gov/2.3/matr.owl#"/> 
    <Prefix name="phen" IRI="http://sweet.jpl.nasa.gov/2.3/phen.owl#"/> 
    <Prefix name="proc" IRI="http://sweet.jpl.nasa.gov/2.3/proc.owl#"/> 
    <Prefix name="prop" IRI="http://sweet.jpl.nasa.gov/2.3/prop.owl#"/> 
    <Prefix name="rdfs" IRI="http://www.w3.org/2000/01/rdf-schema#"/> 
    <Prefix name="rela" IRI="http://sweet.jpl.nasa.gov/2.3/rela.owl#"/> 
    <Prefix name="repr" IRI="http://sweet.jpl.nasa.gov/2.3/repr.owl#"/> 
    <Prefix name="swrl" IRI="http://www.w3.org/2003/11/swrl#"/> 
    <Prefix name="human" IRI="http://sweet.jpl.nasa.gov/2.3/human.owl#"/> 
    <Prefix name="realm" IRI="http://sweet.jpl.nasa.gov/2.3/realm.owl#"/> 
    <Prefix name="state" IRI="http://sweet.jpl.nasa.gov/2.3/state.owl#"/> 
    <Prefix name="swrlb" IRI="http://www.w3.org/2003/11/swrlb#"/> 
    <Prefix name="aquifer" IRI="http://geospatial.gsu.edu/projects/cho/Aquifer.owl#"/> 
    <Prefix name="matrion" IRI="http://sweet.jpl.nasa.gov/2.3/matrIon.owl#"/> 
    <Prefix name="relasci" IRI="http://sweet.jpl.nasa.gov/2.3/relaSci.owl#"/> 
    <Prefix name="Landfill" IRI="http://geospatial.gsu.edu/projects/cho/Landfill.owl#"/> 
    <Prefix name="matrrock" IRI="http://sweet.jpl.nasa.gov/2.3/matrRock.owl#"/> 
    <Prefix name="ontology" IRI="http://dbpedia.org/ontology/"/> 
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    <Prefix name="phenatmo" IRI="http://sweet.jpl.nasa.gov/2.3/phenAtmo.owl#"/> 
    <Prefix name="phenbiol" IRI="http://sweet.jpl.nasa.gov/2.3/phenBiol.owl#"/> 
    <Prefix name="phengeol" IRI="http://sweet.jpl.nasa.gov/2.3/phenGeol.owl#"/> 
    <Prefix name="phenstar" IRI="http://sweet.jpl.nasa.gov/2.3/phenStar.owl#"/> 
    <Prefix name="phenwave" IRI="http://sweet.jpl.nasa.gov/2.3/phenWave.owl#"/> 
    <Prefix name="procwave" IRI="http://sweet.jpl.nasa.gov/2.3/procWave.owl#"/> 
    <Prefix name="propmass" IRI="http://sweet.jpl.nasa.gov/2.3/propMass.owl#"/> 
    <Prefix name="proptime" IRI="http://sweet.jpl.nasa.gov/2.3/propTime.owl#"/> 
    <Prefix name="relamath" IRI="http://sweet.jpl.nasa.gov/2.3/relaMath.owl#"/> 
    <Prefix name="relatime" IRI="http://sweet.jpl.nasa.gov/2.3/relaTime.owl#"/> 
    <Prefix name="reprmath" IRI="http://sweet.jpl.nasa.gov/2.3/reprMath.owl#"/> 
    <Prefix name="reprtime" IRI="http://sweet.jpl.nasa.gov/2.3/reprTime.owl#"/> 
    <Prefix name="matrplant" IRI="http://sweet.jpl.nasa.gov/2.3/matrPlant.owl#"/> 
    <Prefix name="matrwater" IRI="http://sweet.jpl.nasa.gov/2.3/matrWater.owl#"/> 
    <Prefix name="phencycle" IRI="http://sweet.jpl.nasa.gov/2.3/phenCycle.owl#"/> 
    <Prefix name="phenhydro" IRI="http://sweet.jpl.nasa.gov/2.3/phenHydro.owl#"/> 
    <Prefix name="phenocean" IRI="http://sweet.jpl.nasa.gov/2.3/phenOcean.owl#"/> 
    <Prefix name="phensolid" IRI="http://sweet.jpl.nasa.gov/2.3/phenSolid.owl#"/> 
    <Prefix name="propindex" IRI="http://sweet.jpl.nasa.gov/2.3/propIndex.owl#"/> 
    <Prefix name="propspace" IRI="http://sweet.jpl.nasa.gov/2.3/propSpace.owl#"/> 
    <Prefix name="propspeed" IRI="http://sweet.jpl.nasa.gov/2.3/propSpeed.owl#"/> 
    <Prefix name="realmatmo" IRI="http://sweet.jpl.nasa.gov/2.3/realmAtmo.owl#"/> 
    <Prefix name="realmcryo" IRI="http://sweet.jpl.nasa.gov/2.3/realmCryo.owl#"/> 
    <Prefix name="realmgeol" IRI="http://sweet.jpl.nasa.gov/2.3/realmGeol.owl#"/> 
    <Prefix name="relahuman" IRI="http://sweet.jpl.nasa.gov/2.3/relaHuman.owl#"/> 
    <Prefix name="relaspace" IRI="http://sweet.jpl.nasa.gov/2.3/relaSpace.owl#"/> 
    <Prefix name="reprspace" IRI="http://sweet.jpl.nasa.gov/2.3/reprSpace.owl#"/> 
    <Prefix name="staterole" IRI="http://sweet.jpl.nasa.gov/2.3/stateRole.owl#"/> 
    <Prefix name="statetime" IRI="http://sweet.jpl.nasa.gov/2.3/stateTime.owl#"/> 
    <Prefix name="usgswells" IRI="http://geospatial.gsu.edu/pro-
jects/cho/USGSWells.owl#"/> 
    <Prefix name="galandfill" IRI="http://geospatial.gsu.edu/projects/cho/GaLand-
fill.owl#"/> 
    <Prefix name="matrenergy" IRI="http://sweet.jpl.nasa.gov/2.3/matrEnergy.owl#"/> 
    <Prefix name="phenenergy" IRI="http://sweet.jpl.nasa.gov/2.3/phenEnergy.owl#"/> 
    <Prefix name="phenmixing" IRI="http://sweet.jpl.nasa.gov/2.3/phenMixing.owl#"/> 
    <Prefix name="phensystem" IRI="http://sweet.jpl.nasa.gov/2.3/phenSystem.owl#"/> 
    <Prefix name="propcharge" IRI="http://sweet.jpl.nasa.gov/2.3/propCharge.owl#"/> 
    <Prefix name="propenergy" IRI="http://sweet.jpl.nasa.gov/2.3/propEnergy.owl#"/> 
    <Prefix name="realmhydro" IRI="http://sweet.jpl.nasa.gov/2.3/realmHydro.owl#"/> 
    <Prefix name="realmocean" IRI="http://sweet.jpl.nasa.gov/2.3/realmOcean.owl#"/> 
    <Prefix name="statesolid" IRI="http://sweet.jpl.nasa.gov/2.3/stateSolid.owl#"/> 
    <Prefix name="contaminant" IRI="http://geospatial.gsu.edu/projects/cho/Contami-
nant.owl#"/> 
    <Prefix name="gawaterbody" IRI="http://geospatial.gsu.edu/projects/cho/GaWater-
Body.owl#"/> 
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    <Prefix name="matraerosol" IRI="http://sweet.jpl.nasa.gov/2.3/matrAerosol.owl#"/> 
    <Prefix name="matrbiomass" IRI="http://sweet.jpl.nasa.gov/2.3/matrBiomass.owl#"/> 
    <Prefix name="matrelement" IRI="http://sweet.jpl.nasa.gov/2.3/matrElement.owl#"/> 
    <Prefix name="phenatmofog" IRI="http://sweet.jpl.nasa.gov/2.3/phenAt-
moFog.owl#"/> 
    <Prefix name="phenecology" IRI="http://sweet.jpl.nasa.gov/2.3/phenEcology.owl#"/> 
    <Prefix name="propordinal" IRI="http://sweet.jpl.nasa.gov/2.3/propOrdinal.owl#"/> 
    <Prefix name="realmregion" IRI="http://sweet.jpl.nasa.gov/2.3/realmRegion.owl#"/> 
    <Prefix name="relaclimate" IRI="http://sweet.jpl.nasa.gov/2.3/relaClimate.owl#"/> 
    <Prefix name="reprtimeday" IRI="http://sweet.jpl.nasa.gov/2.3/reprTimeDay.owl#"/> 
    <Prefix name="statesystem" IRI="http://sweet.jpl.nasa.gov/2.3/stateSystem.owl#"/> 
    <Prefix name="matrcompound" IRI="http://sweet.jpl.nasa.gov/2.3/matrCom-
pound.owl#"/> 
    <Prefix name="matrparticle" IRI="http://sweet.jpl.nasa.gov/2.3/matrParticle.owl#"/> 
    <Prefix name="matrsediment" IRI="http://sweet.jpl.nasa.gov/2.3/matrSedi-
ment.owl#"/> 
    <Prefix name="phenatmowind" IRI="http://sweet.jpl.nasa.gov/2.3/phenAt-
moWind.owl#"/> 
    <Prefix name="procchemical" IRI="http://sweet.jpl.nasa.gov/2.3/procChemi-
cal.owl#"/> 
    <Prefix name="procphysical" IRI="http://sweet.jpl.nasa.gov/2.3/procPhysical.owl#"/> 
    <Prefix name="propchemical" IRI="http://sweet.jpl.nasa.gov/2.3/propChemi-
cal.owl#"/> 
    <Prefix name="propfunction" IRI="http://sweet.jpl.nasa.gov/2.3/propFunction.owl#"/> 
    <Prefix name="proppressure" IRI="http://sweet.jpl.nasa.gov/2.3/propPressure.owl#"/> 
    <Prefix name="propquantity" IRI="http://sweet.jpl.nasa.gov/2.3/propQuantity.owl#"/> 
    <Prefix name="relachemical" IRI="http://sweet.jpl.nasa.gov/2.3/relaChemical.owl#"/> 
    <Prefix name="relaphysical" IRI="http://sweet.jpl.nasa.gov/2.3/relaPhysical.owl#"/> 
    <Prefix name="reprscimodel" IRI="http://sweet.jpl.nasa.gov/2.3/reprSciModel.owl#"/> 
    <Prefix name="reprsciunits" IRI="http://sweet.jpl.nasa.gov/2.3/reprSciUnits.owl#"/> 
    <Prefix name="waterquality" IRI="http://geospatial.gsu.edu/projects/cho/WaterQual-
ity.owl#"/> 
    <Prefix name="humancommerce" IRI="http://sweet.jpl.nasa.gov/2.3/humanCom-
merce.owl#"/> 
    <Prefix name="humandecision" IRI="http://sweet.jpl.nasa.gov/2.3/humanDeci-
sion.owl#"/> 
    <Prefix name="humanresearch" IRI="http://sweet.jpl.nasa.gov/2.3/humanRe-
search.owl#"/> 
    <Prefix name="matrequipment" IRI="http://sweet.jpl.nasa.gov/2.3/matrEquip-
ment.owl#"/> 
    <Prefix name="phenatmocloud" IRI="http://sweet.jpl.nasa.gov/2.3/phenAt-
moCloud.owl#"/> 
    <Prefix name="phenatmofront" IRI="http://sweet.jpl.nasa.gov/2.3/phenAt-
moFront.owl#"/> 
    <Prefix name="phenwavenoise" IRI="http://sweet.jpl.nasa.gov/2.3/phenWave-
Noise.owl#"/> 
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    <Prefix name="realmlandform" IRI="http://sweet.jpl.nasa.gov/2.3/realmLand-
form.owl#"/> 
    <Prefix name="reprdatamodel" 
IRI="http://sweet.jpl.nasa.gov/2.3/reprDataModel.owl#"/> 
    <Prefix name="reprmathgraph" 
IRI="http://sweet.jpl.nasa.gov/2.3/reprMathGraph.owl#"/> 
    <Prefix name="statechemical" IRI="http://sweet.jpl.nasa.gov/2.3/stateChemi-
cal.owl#"/> 
    <Prefix name="statephysical" IRI="http://sweet.jpl.nasa.gov/2.3/statePhysical.owl#"/> 
    <Prefix name="matrindustrial" IRI="http://sweet.jpl.nasa.gov/2.3/matrIndus-
trial.owl#"/> 
    <Prefix name="propdifference" IRI="http://sweet.jpl.nasa.gov/2.3/propDiffer-
ence.owl#"/> 
    <Prefix name="propenergyflux" IRI="http://sweet.jpl.nasa.gov/2.3/propEn-
ergyFlux.owl#"/> 
    <Prefix name="realmastrobody" IRI="http://sweet.jpl.nasa.gov/2.3/realmAstro-
Body.owl#"/> 
    <Prefix name="realmastrostar" IRI="http://sweet.jpl.nasa.gov/2.3/real-
mAstroStar.owl#"/> 
    <Prefix name="realmgeolbasin" IRI="http://sweet.jpl.nasa.gov/2.3/realmGeolBa-
sin.owl#"/> 
    <Prefix name="realmhydrobody" IRI="http://sweet.jpl.nasa.gov/2.3/realmHydro-
Body.owl#"/> 
    <Prefix name="relaprovenance" IRI="http://sweet.jpl.nasa.gov/2.3/relaProve-
nance.owl#"/> 
    <Prefix name="reprtimeseason" IRI="http://sweet.jpl.nasa.gov/2.3/repr-
TimeSeason.owl#"/> 
    <Prefix name="matrrockigneous" IRI="http://sweet.jpl.nasa.gov/2.3/matrRockIgne-
ous.owl#"/> 
    <Prefix name="phenenvirimpact" IRI="http://sweet.jpl.nasa.gov/2.3/phenEnvi-
rImpact.owl#"/> 
    <Prefix name="procstatechange" IRI="http://sweet.jpl.nasa.gov/2.3/proc-
StateChange.owl#"/> 
    <Prefix name="propcategorical" IRI="http://sweet.jpl.nasa.gov/2.3/propCategori-
cal.owl#"/> 
    <Prefix name="propspaceheight" IRI="http://sweet.jpl.nasa.gov/2.3/propSpace-
Height.owl#"/> 
    <Prefix name="proptemperature" IRI="http://sweet.jpl.nasa.gov/2.3/propTempera-
ture.owl#"/> 
    <Prefix name="realmgeolorogen" IRI="http://sweet.jpl.nasa.gov/2.3/realmGeolOro-
gen.owl#"/> 
    <Prefix name="reprdataproduct" IRI="http://sweet.jpl.nasa.gov/2.3/reprDataProd-
uct.owl#"/> 
    <Prefix name="reprdataservice" IRI="http://sweet.jpl.nasa.gov/2.3/reprDa-
taService.owl#"/> 
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    <Prefix name="statebiological" IRI="http://sweet.jpl.nasa.gov/2.3/stateBiologi-
cal.owl#"/> 
    <Prefix name="stateroleimpact" IRI="http://sweet.jpl.nasa.gov/2.3/stateR-
oleImpact.owl#"/> 
    <Prefix name="statespacescale" 
IRI="http://sweet.jpl.nasa.gov/2.3/stateSpaceScale.owl#"/> 
    <Prefix name="statevisibility" IRI="http://sweet.jpl.nasa.gov/2.3/stateVisibility.owl#"/> 
    <Prefix name="phenatmopressure" IRI="http://sweet.jpl.nasa.gov/2.3/phenAtmoPres-
sure.owl#"/> 
    <Prefix name="phengeoltectonic" IRI="http://sweet.jpl.nasa.gov/2.3/phenGeol-
Tectonic.owl#"/> 
    <Prefix name="phenoceancoastal" IRI="http://sweet.jpl.nasa.gov/2.3/phenOcean-
Coastal.owl#"/> 
    <Prefix name="realmclimatezone" IRI="http://sweet.jpl.nasa.gov/2.3/realmClimate-
Zone.owl#"/> 
    <Prefix name="realmlandaeolian" IRI="http://sweet.jpl.nasa.gov/2.3/realmLandAeo-
lian.owl#"/> 
    <Prefix name="realmlandcoastal" IRI="http://sweet.jpl.nasa.gov/2.3/realmLand-
Coastal.owl#"/> 
    <Prefix name="realmlandfluvial" IRI="http://sweet.jpl.nasa.gov/2.3/realmLandFlu-
vial.owl#"/> 
    <Prefix name="reprmathfunction" IRI="http://sweet.jpl.nasa.gov/2.3/reprMathFunc-
tion.owl#"/> 
    <Prefix name="reprmathsolution" IRI="http://sweet.jpl.nasa.gov/2.3/reprMathSolu-
tion.owl#"/> 
    <Prefix name="reprscicomponent" IRI="http://sweet.jpl.nasa.gov/2.3/reprSciCompo-
nent.owl#"/> 
    <Prefix name="contaminantsample" IRI="http://geospatial.gsu.edu/projects/cho/Con-
taminantSample.owl#"/> 
    <Prefix name="humanjurisdiction" IRI="http://sweet.jpl.nasa.gov/2.3/humanJurisdic-
tion.owl#"/> 
    <Prefix name="phenfluiddynamics" IRI="http://sweet.jpl.nasa.gov/2.3/phenFluidDy-
namics.owl#"/> 
    <Prefix name="phenoceandynamics" IRI="http://sweet.jpl.nasa.gov/2.3/phenO-
ceanDynamics.owl#"/> 
    <Prefix name="phenplanetclimate" IRI="http://sweet.jpl.nasa.gov/2.3/phenPlanetCli-
mate.owl#"/> 
    <Prefix name="propspacedistance" IRI="http://sweet.jpl.nasa.gov/2.3/propSpaceDis-
tance.owl#"/> 
    <Prefix name="propspacelocation" IRI="http://sweet.jpl.nasa.gov/2.3/propSpaceLoca-
tion.owl#"/> 
    <Prefix name="proptimefrequency" IRI="http://sweet.jpl.nasa.gov/2.3/propTime-
Frequency.owl#"/> 
    <Prefix name="realmlandtectonic" IRI="http://sweet.jpl.nasa.gov/2.3/realmLandTec-
tonic.owl#"/> 
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    <Prefix name="realmoceanfeature" IRI="http://sweet.jpl.nasa.gov/2.3/realmOcean-
Feature.owl#"/> 
    <Prefix name="reprmathoperation" IRI="http://sweet.jpl.nasa.gov/2.3/reprMathOpera-
tion.owl#"/> 
    <Prefix name="reprsciprovenance" IRI="http://sweet.jpl.nasa.gov/2.3/reprSciProve-
nance.owl#"/> 
    <Prefix name="reprspacegeometry" IRI="http://sweet.jpl.nasa.gov/2.3/reprSpaceGe-
ometry.owl#"/> 
    <Prefix name="phenfluidtransport" IRI="http://sweet.jpl.nasa.gov/2.3/phenFluid-
Transport.owl#"/> 
    <Prefix name="phengeolseismicity" IRI="http://sweet.jpl.nasa.gov/2.3/phenGeolSeis-
micity.owl#"/> 
    <Prefix name="propspacedirection" IRI="http://sweet.jpl.nasa.gov/2.3/propSpaceDi-
rection.owl#"/> 
    <Prefix name="propspacethickness" IRI="http://sweet.jpl.nasa.gov/2.3/prop-
SpaceThickness.owl#"/> 
    <Prefix name="reprmathstatistics" IRI="http://sweet.jpl.nasa.gov/2.3/reprMathStatis-
tics.owl#"/> 
    <Prefix name="reprspacedirection" IRI="http://sweet.jpl.nasa.gov/2.3/reprSpaceDi-
rection.owl#"/> 
    <Prefix name="statethermodynamic" IRI="http://sweet.jpl.nasa.gov/2.3/stateThermo-
dynamic.owl#"/> 
    <Prefix name="statetimefrequency" IRI="http://sweet.jpl.nasa.gov/2.3/stateTime-
Frequency.owl#"/> 
    <Prefix name="humantransportation" IRI="http://sweet.jpl.nasa.gov/2.3/humanTrans-
portation.owl#"/> 
    <Prefix name="realmlandorographic" IRI="http://sweet.jpl.nasa.gov/2.3/realmLan-
dOrographic.owl#"/> 
    <Prefix name="reprspacegeometry3d" IRI="http://sweet.jpl.nasa.gov/2.3/reprSpace-
Geometry3D.owl#"/> 
    <Prefix name="staterolebiological" IRI="http://sweet.jpl.nasa.gov/2.3/stateRoleBiolog-
ical.owl#"/> 
    <Prefix name="staterolegeographic" IRI="http://sweet.jpl.nasa.gov/2.3/stateRoleGeo-
graphic.owl#"/> 
    <Prefix name="humanknowledgedomain" IRI="http://sweet.jpl.nasa.gov/2.3/hu-
manKnowledgeDomain.owl#"/> 
    <Prefix name="phenfluidinstability" IRI="http://sweet.jpl.nasa.gov/2.3/phenFluidInsta-
bility.owl#"/> 
    <Prefix name="phensystemcomplexity" IRI="http://sweet.jpl.nasa.gov/2.3/phenSys-
temComplexity.owl#"/> 
    <Prefix name="realmgeolcontinental" IRI="http://sweet.jpl.nasa.gov/2.3/realmGeol-
Continental.owl#"/> 
    <Prefix name="matrelementalmolecule" IRI="http://sweet.jpl.nasa.gov/2.3/matrEle-
mentalMolecule.owl#"/> 
    <Prefix name="phenatmoprecipitation" IRI="http://sweet.jpl.nasa.gov/2.3/phenAt-
moPrecipitation.owl#"/> 
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    <Prefix name="phenatmowindmesoscale" IRI="http://sweet.jpl.nasa.gov/2.3/phenAt-
moWindMesoscale.owl#"/> 
    <Prefix name="phengeolgeomorphology" 
IRI="http://sweet.jpl.nasa.gov/2.3/phenGeolGeomorphology.owl#"/> 
    <Prefix name="humanenvirconservation" IRI="http://sweet.jpl.nasa.gov/2.3/hu-
manEnvirConservation.owl#"/> 
    <Prefix name="propdimensionlessratio" IRI="http://sweet.jpl.nasa.gov/2.3/propDi-
mensionlessRatio.owl#"/> 
    <Prefix name="realmatmoboundarylayer" IRI="http://sweet.jpl.nasa.gov/2.3/realmAt-
moBoundaryLayer.owl#"/> 
    <Prefix name="proptemperaturegradient" IRI="http://sweet.jpl.nasa.gov/2.3/propTem-
peratureGradient.owl#"/> 
    <Prefix name="staterolerepresentative" IRI="http://sweet.jpl.nasa.gov/2.3/stateRol-
eRepresentative.owl#"/> 
    <Prefix name="statespaceconfiguration" 
IRI="http://sweet.jpl.nasa.gov/2.3/stateSpaceConfiguration.owl#"/> 
    <Prefix name="propspacemultidimensional" IRI="http://sweet.jpl.nasa.gov/2.3/prop-
SpaceMultidimensional.owl#"/> 
    <Import>http://geospatial.gsu.edu/projects/cho/WaterQuality.owl</Import> 
    <Import>http://geospatial.gsu.edu/projects/cho/LUST.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/procChemical.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/phenMixing.owl</Import> 
    <Import>http://geospatial.gsu.edu/projects/cho/HSI.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/propChemical.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/phenHydro.owl</Import> 
    <Import>http://geospatial.gsu.edu/projects/cho/Aquifer.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/relaSci.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/relaSpace.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/matrWater.owl</Import> 
    <Import>http://www.opengis.net/gml/</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/phenFluidTransport.owl</Import> 
    <Import>http://geospatial.gsu.edu/projects/cho/GaLandfill.owl</Import> 
    <Import>http://geospatial.gsu.edu/projects/cho/USGSWells.owl</Import> 
    <Import>http://geospatial.gsu.edu/projects/cho/ContaminantSample.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/phenEnvirImpact.owl</Import> 
    <Import>http://geospatial.gsu.edu/projects/cho/Contaminant.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/realmHydro.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/rela.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/realmHydroBody.owl</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/phen.owl</Import> 
    <Import>http://dbpedia.org/ontology/</Import> 
    <Import>http://sweet.jpl.nasa.gov/2.3/matr.owl</Import> 
    <Import>http://geospatial.gsu.edu/projects/cho/GaWaterBody.owl</Import> 
    <Annotation> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
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        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">CHO (Contaminant Hydro-
geology Ontology) is a conceptual model for the contaminant hydrogeology domain in 
which concepts (classes, e.g., Contaminant, Aquifer), their relationships (properties, 
e.g., contaminantes), and constraints are defined using the OWL constructs.</Literal> 
    </Annotation> 
    <Annotation> 
        <AnnotationProperty abbreviatedIRI="owl:versionInfo"/> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Version 2.0</Literal> 
    </Annotation> 
    <Declaration> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </Declaration> 
    <Declaration> 
        <Class IRI="#Absorption"/> 
    </Declaration> 
    <Declaration> 
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        <DataProperty IRI="#haveContaminatedMicroorganismSample"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveContaminatedOrganicChemSample"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveContaminatedRadionuclideSample"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveDOBelowStandard"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveDisinfectantByproductSample"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveDisinfectantSample"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveInorganicChemSample"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveIntermittent"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveLake"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveMicroorganismSample"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveOcean"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveOrganicChemSample"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveRadionuclidesSample"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveRiver"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveSalinityAboveStandard"/> 
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    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveSpecificConductanceAbvStd"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveSwamp"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveTempAboveStandard"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveWaterContByDisinfectionByproducts"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveWaterContByInorganicChem"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveWaterContByMicroorganisms"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveWaterContByOrganicChem"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveWaterContByRadionuclides"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveWaterContaminatedByDisinfectants"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#haveWetland"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#hydrodynamicDispersion.Aquifer"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#hydrodynamicDispersion.AquiferCode"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#hydrodynamicDispersion.DateMeasured"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#hydrodynamicDispersion.HUC"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientLongitudinal"/> 
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    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientTransverse"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#hydrodynamicDispersion.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#hydrodynamicDispersion.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#hydrodynamicDispersion.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#infiltration.DateMeasured"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#infiltration.FlowRate"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#infiltration.HUC"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#infiltration.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#infiltration.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#infiltration.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#infiltration.RateUnits"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#injectionWell.Constituent"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#injectionWell.InjectionRate"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#injectionWell.InjectionStart"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#injectionWell.InjectionStop"/> 
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    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#interflow.DateMeasured"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#interflow.FlowRate"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#interflow.HUC"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#interflow.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#interflow.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#interflow.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#interflow.RateUnits"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#laboratory.AnalyticalProcID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#laboratory.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#laboratory.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#laboratory.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#laboratory.Organisation"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#landfill.Basin"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#landfill.CountyName"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#landfill.HUC"/> 
    </Declaration> 
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    <Declaration> 
        <DataProperty IRI="#landfill.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#landfill.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#landfill.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#landfill.PermitNum"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#landfill.SiteName"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.CleanUpStatus"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.DateReceived"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.Description"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.FacilityID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.LeakID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.LocationAddress"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.LocationCity"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.LocationCounty"/> 
    </Declaration> 
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        <DataProperty IRI="#leakingUST.LocationName"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.LocationState"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.LocationZip"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#leakingUST.ProjectOff"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#pit.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#pit.LeakStatus"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#pit.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#pit.Owner"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#plumeAnalysis.Company"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#plumeAnalysis.Date"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#plumeAnalysis.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#plumeAnalysis.Image"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#plumeAnalysis.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#plumeAnalysis.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#plumeAnalysis.Method"/> 
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    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#plumeAnalysis.ProjectID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#plumeAnalysis.Remarks"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#reatardation.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.Absorption"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.Adsorption"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.AnalyticalProcessID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.Aquifer"/> 
    </Declaration> 
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    <Declaration> 
        <DataProperty IRI="#retardation.AquiferCode"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.BulkDensity"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.Chemisorption"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.Contaminant"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.DateMeasured"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.DistributionCoefficient"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.FractionOrganicCarbon"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.HUC"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.IonExchange"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.Koc"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.Porosity"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#retardation.RetardationFactor"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#runoff.DateMeasured"/> 
    </Declaration> 
    <Declaration> 
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        <DataProperty IRI="#runoff.FlowRate"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#runoff.HUC"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#runoff.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#runoff.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#runoff.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#runoff.RateUnits"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#septicTank.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#septicTank.LeakStatus"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#septicTank.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#septicTank.Owner"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#sewer.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#sewer.LeakStatus"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#sewer.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.AquiferCode"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.AquiferName"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.BottomOpenInterval"/> 
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    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.County"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.HorizontalDatum"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.Remarks"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.State"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.TopOpenInterval"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.Transmisivity"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.TransmisivityUnit"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#specificCapacity.UniqueID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#wasteLagoon.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#wasteLagoon.LeakStatus"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#wasteLagoon.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterBody.Class"/> 
    </Declaration> 
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    <Declaration> 
        <DataProperty IRI="#waterBody.CountyFIPS"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterBody.HUC"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterBody.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterBody.Polygon"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterBody.StateFIPS"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterBody.Type"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterBody.WaterBodyName"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterFlow.HUC"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterFlow.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepth"/> 
    </Declaration> 
    <Declaration> 
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        <DataProperty IRI="#waterQualitySamp.ActivityDepthUnit"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.SalinityStationID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
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    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.Type"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.Case"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.Company"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.County"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.CountyCode"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.DataDate"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.DateDrilled"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.Depth"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.DrillingMedium"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.DrillingMethod"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.ID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.Latitude"/> 
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    <Declaration> 
        <DataProperty IRI="#well.Longitude"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.SIteID"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.SiteName"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.State"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.StateCode"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.Type"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.WaterLevel"/> 
    </Declaration> 
    <Declaration> 
        <DataProperty IRI="#well.WellDiameter"/> 
    </Declaration> 
    <Declaration> 
        <NamedIndividual IRI="#DNAPL"/> 
    </Declaration> 
    <Declaration> 
        <NamedIndividual IRI="#LNAPL"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty IRI="#landfillUSA.Basin"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty IRI="#landfillUSA.County"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty IRI="#landfillUSA.HUC"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty IRI="#landfillUSA.ID"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty IRI="#landfillUSA.PermitNum"/> 
    </Declaration> 
    <Declaration> 
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        <AnnotationProperty IRI="#landfillUSA.SiteName"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.Basin"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.CountyName"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.HUC"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.LandfillID"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.PermitNum"/> 
    </Declaration> 
    <Declaration> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.SiteName"/> 
    </Declaration> 
    <EquivalentClasses> 
        <Class abbreviatedIRI="ontology:BodyOfWater"/> 
        <Class IRI="#WaterBody"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class abbreviatedIRI="ontology:Canal"/> 
        <Class IRI="#Canal"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class abbreviatedIRI="ontology:Lake"/> 
        <Class IRI="#Lake"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class abbreviatedIRI="ontology:River"/> 
        <Class IRI="#River"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class abbreviatedIRI="ontology:Scientist"/> 
        <Class IRI="#Geologist"/> 
    </EquivalentClasses> 
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        <Class abbreviatedIRI="aquifer:aquifer"/> 
        <Class IRI="#Aquifer"/> 
    </EquivalentClasses> 
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        <Class IRI="#Absorption"/> 
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        <Class abbreviatedIRI="procchemical:Absorption"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#AcidicSample"/> 
        <Class abbreviatedIRI="waterquality:acidic"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#AcidicSample"/> 
        <Class abbreviatedIRI="propchemical:Acidity"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#Adsorption"/> 
        <Class abbreviatedIRI="procchemical:Adsorption"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#Advection"/> 
        <Class abbreviatedIRI="phenfluidtransport:Advection"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#AlkalineSample"/> 
        <Class abbreviatedIRI="propchemical:Alkalinity"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#Aquifer"/> 
        <Class abbreviatedIRI="realmhydro:Aquifer"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#Baseflow"/> 
        <Class abbreviatedIRI="phenhydro:BaseFlow"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#Canal"/> 
        <Class abbreviatedIRI="realmhydrobody:Canal"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#ConfinedAquifer"/> 
        <Class abbreviatedIRI="realmhydro:ConfinedAquifer"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#ConfinedBed"/> 
        <Class abbreviatedIRI="realmhydro:ConfinedBed"/> 
    </EquivalentClasses> 
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        <Class IRI="#Diffusion"/> 
        <Class abbreviatedIRI="phenmixing:Diffuse"/> 
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    <EquivalentClasses> 
        <Class IRI="#Discharge"/> 
        <Class abbreviatedIRI="phenhydro:Discharge"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#DissolvedOxygen"/> 
        <Class abbreviatedIRI="matr:DO"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#EphemeralRiver"/> 
        <Class IRI="#LoosingRiver"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#FeatureLocation"/> 
        <Class abbreviatedIRI="gml:_Feature"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#GainingRiver"/> 
        <Class IRI="#PerennialRiver"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#Infiltration"/> 
        <Class abbreviatedIRI="phenhydro:Infiltration"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#Infiltration"/> 
        <Class abbreviatedIRI="phenhydro:Percolation"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#IonExchange"/> 
        <Class abbreviatedIRI="procchemical:ChargeExchange"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#Lake"/> 
        <Class IRI="#Pond"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#Lake"/> 
        <Class abbreviatedIRI="realmhydrobody:Lake"/> 
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        <Class IRI="#MonitoringWell"/> 
        <Class IRI="#ObservationalWell"/> 
    </EquivalentClasses> 
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        <Class IRI="#PH"/> 
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        <Class abbreviatedIRI="propchemical:pH"/> 
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        <Class IRI="#River"/> 
        <Class abbreviatedIRI="realmhydrobody:River"/> 
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        <Class IRI="#Runoff"/> 
        <Class abbreviatedIRI="phenhydro:Runoff"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#SemiConfinedAquifer"/> 
        <Class abbreviatedIRI="realmhydro:Aquitard"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#SpecificConductanceAboveStandard"/> 
        <Class abbreviatedIRI="waterquality:specificconductanceabvstd"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#SubsurfaceWater"/> 
        <Class abbreviatedIRI="matrwater:Groundwater"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#SurfaceWater"/> 
        <Class abbreviatedIRI="realmhydro:SurfaceWater"/> 
    </EquivalentClasses> 
    <EquivalentClasses> 
        <Class IRI="#SurfaceWaterBody"/> 
        <Class abbreviatedIRI="gawaterbody:gawaterbody"/> 
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        <Class IRI="#Swamp"/> 
        <Class abbreviatedIRI="realmhydrobody:Swamp"/> 
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        <Class IRI="#UnconfinedAquifer"/> 
        <Class abbreviatedIRI="realmhydro:UnconfinedAquifer"/> 
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        <Class IRI="#VadoseZone"/> 
        <Class abbreviatedIRI="realmhydro:VadoseZone"/> 
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        <Class abbreviatedIRI="phenhydro:WaterFlow"/> 
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        <Class IRI="#WaterQuality"/> 
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    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#CaliperLog"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Canal"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#CapilaryFringe"/> 
        <Class IRI="#SubsurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#CapilaryFringe"/> 
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        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#partOf"/> 
            <Class IRI="#GroundwaterSystem"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ChemicalPipeline"/> 
        <Class IRI="#ContaminantSource"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Chemisorption"/> 
        <Class IRI="#Sorption"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ConfinedAquifer"/> 
        <Class IRI="#Aquifer"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ConfinedBed"/> 
        <Class IRI="#SubsurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ConfinedBed"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#partOf"/> 
            <Class IRI="#AquiferSystem"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Contaminant"/> 
        <Class IRI="#WaterQuality"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
        <Class IRI="#InvestigationComponents"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminantSource"/> 
        <Class abbreviatedIRI="ontology:Place"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminantSource"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <Class IRI="#Contaminant"/> 
        </ObjectSomeValuesFrom> 
443 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminantSource"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relasci:hasImpact"/> 
            <NamedIndividual abbreviatedIRI="stateroleimpact:Hazard"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminantTransport"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasState"/> 
            <Class abbreviatedIRI="humanjurisdiction:State"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminantTransport"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#WaterBody"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminantTransport"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <NamedIndividual abbreviatedIRI="matrcompound:Water"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminantTransport"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <NamedIndividual abbreviatedIRI="staterolebiological:Contaminant"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminatedWater"/> 
        <Class IRI="#Water"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminatedWater"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#WaterBody"/> 
        </ObjectSomeValuesFrom> 
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    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ContaminatedWater"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relachemical:hasChemical"/> 
            <NamedIndividual abbreviatedIRI="staterolebiological:Contaminant"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DOBelowStandard"/> 
        <Class IRI="#DissolvedOxygen"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DOBelowStandard"/> 
        <Class abbreviatedIRI="waterquality:dissolvedoxygen"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DOBelowStandard"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
            <Class IRI="#Biosphere"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Diffusion"/> 
        <Class IRI="#ContaminantTransport"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Diffusion"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#WaterBody"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Diffusion"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasPhenomena"/> 
            <Class abbreviatedIRI="phenfluidtransport:Transport"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Diffusion"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="rela:hasState"/> 
            <NamedIndividual abbreviatedIRI="statephysical:Fluid"/> 
445 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Discharge"/> 
        <Class IRI="#WaterFlow"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DisinfectantSample"/> 
        <Class abbreviatedIRI="contaminant:disinfectants"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DisinfectantSample"/> 
        <Class abbreviatedIRI="contaminantsample:primarycontaminantsample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DisinfectantSampleAboveStd"/> 
        <Class IRI="#DisinfectantSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DisinfectionByproductSample"/> 
        <Class abbreviatedIRI="contaminant:disinfectionbyproducts"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DisinfectionByproductSample"/> 
        <Class abbreviatedIRI="contaminantsample:primarycontaminantsample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DisinfectionByproductSampleAboveStd"/> 
        <Class IRI="#DisinfectionByproductSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Dispersion"/> 
        <Class IRI="#ContaminantTransport"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Dispersion"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#WaterBody"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Dispersion"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasPhenomena"/> 
            <Class abbreviatedIRI="phenfluidtransport:Transport"/> 
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        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Dispersion"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="rela:hasState"/> 
            <NamedIndividual abbreviatedIRI="statephysical:Fluid"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DissolvedOxygen"/> 
        <Class IRI="#WaterQuality"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#DissolvedOxygenSample"/> 
        <Class IRI="#WaterQualitySample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#EphemeralRiver"/> 
        <Class IRI="#River"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#GainingRiver"/> 
        <Class IRI="#River"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#GammaLog"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Geologist"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relasci:measures"/> 
            <Class abbreviatedIRI="phenenvirimpact:EnvironmentalImpact"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#GeophysicalSurvey"/> 
        <Class IRI="#InvestigationComponents"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#GroundwaterSystem"/> 
        <Class IRI="#SubsurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#GroundwaterSystem"/> 
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        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#partOf"/> 
            <Class IRI="#AquiferSystem"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#HazardousSite"/> 
        <Class IRI="#ContaminantSource"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#HealthEffects"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
            <Class IRI="#Biosphere"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#HealthEffects"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relasci:hasImpact"/> 
            <NamedIndividual abbreviatedIRI="stateroleimpact:Hazard"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#HumanHealthEffects"/> 
        <Class IRI="#HealthEffects"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#HydrodynamicDispersion"/> 
        <Class IRI="#ContaminantTransport"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#HydrodynamicDispersion"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#WaterBody"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#HydrodynamicDispersion"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasPhenomena"/> 
            <Class abbreviatedIRI="phenfluidtransport:Transport"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
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        <Class IRI="#HydrodynamicDispersion"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="rela:hasState"/> 
            <NamedIndividual abbreviatedIRI="statephysical:Fluid"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Hydrogeologist"/> 
        <Class IRI="#Geologist"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Infiltration"/> 
        <Class IRI="#WaterFlow"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#InorganicChemSampleAboveStd"/> 
        <Class IRI="#InorganicChemicalSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#InorganicChemicalSample"/> 
        <Class abbreviatedIRI="contaminant:inorganicchemicals"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#InorganicChemicalSample"/> 
        <Class abbreviatedIRI="contaminantsample:primarycontaminantsample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Interflow"/> 
        <Class IRI="#WaterFlow"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#InvestigationComponents"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty IRI="#usedToMeasure"/> 
            <Class abbreviatedIRI="phenenvirimpact:EnvironmentalImpact"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#IonExchange"/> 
        <Class IRI="#Sorption"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Laboratory"/> 
        <Class IRI="#InvestigationComponents"/> 
    </SubClassOf> 
    <SubClassOf> 
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        <Class IRI="#Lake"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Landfill"/> 
        <Class IRI="#ContaminantSource"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
        <Class IRI="#ContaminantSource"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#LongitudinalDispersion"/> 
        <Class IRI="#Dispersion"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#LoosingRiver"/> 
        <Class IRI="#River"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#MicroorganismSample"/> 
        <Class abbreviatedIRI="contaminant:microorganisms"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#MicroorganismSample"/> 
        <Class abbreviatedIRI="contaminantsample:primarycontaminantsample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#MicroorganismsSampleAboveStd"/> 
        <Class IRI="#MicroorganismSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#MonitoringWell"/> 
        <Class IRI="#Well"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#MultiphaseFlow"/> 
        <Class IRI="#ContaminantTransport"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#MultiphaseFlow"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasPhenomena"/> 
            <Class abbreviatedIRI="phenfluidtransport:Transport"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
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    <SubClassOf> 
        <Class IRI="#MultiphaseFlow"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#WaterBody"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#MultiphaseFlow"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="rela:hasState"/> 
            <NamedIndividual abbreviatedIRI="statephysical:Fluid"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#MultiphaseFlow"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="rela:hasState"/> 
            <NamedIndividual abbreviatedIRI="statephysical:Gas"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#MultiphaseFlow"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="rela:hasState"/> 
            <NamedIndividual abbreviatedIRI="statephysical:Solid"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#NeutronLog"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ObservationalWell"/> 
        <Class IRI="#Well"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Ocean"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#OrganicChemSampleAboveStd"/> 
        <Class IRI="#OrganicChemicalSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#OrganicChemicalSample"/> 
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        <Class abbreviatedIRI="contaminant:organicchemicals"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#OrganicChemicalSample"/> 
        <Class abbreviatedIRI="contaminantsample:primarycontaminantsample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#PH"/> 
        <Class IRI="#WaterQuality"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#PHSample"/> 
        <Class IRI="#WaterQualitySample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#PerennialRiver"/> 
        <Class IRI="#River"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Pit"/> 
        <Class IRI="#ContaminantSource"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Pond"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#PrimaryContaminant"/> 
        <Class IRI="#Contaminant"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#PrimaryContaminantSample"/> 
        <Class IRI="#WaterQualitySample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#PumpingWell"/> 
        <Class IRI="#Well"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#RadionuclidesSample"/> 
        <Class abbreviatedIRI="contaminant:radionuclides"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#RadionuclidesSample"/> 
        <Class abbreviatedIRI="contaminantsample:primarycontaminantsample"/> 
    </SubClassOf> 
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    <SubClassOf> 
        <Class IRI="#RadionuclidesSampleAboveStd"/> 
        <Class IRI="#RadionuclidesSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#ResistivityLog"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Retardation"/> 
        <ObjectIntersectionOf> 
            <ObjectAllValuesFrom> 
                <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
                <Class IRI="#ContaminantTransport"/> 
            </ObjectAllValuesFrom> 
            <ObjectAllValuesFrom> 
                <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
                <Class IRI="#WaterFlow"/> 
            </ObjectAllValuesFrom> 
        </ObjectIntersectionOf> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#River"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Runoff"/> 
        <Class IRI="#WaterFlow"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Salinity"/> 
        <Class IRI="#WaterQuality"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SalinityAboveStandard"/> 
        <Class IRI="#Salinity"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SalinityAboveStandard"/> 
        <Class abbreviatedIRI="waterquality:salinity"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SalinitySample"/> 
        <Class IRI="#WaterQualitySample"/> 
    </SubClassOf> 
    <SubClassOf> 
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        <Class IRI="#Sample"/> 
        <Class IRI="#InvestigationComponents"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SecondaryContaminantSample"/> 
        <Class IRI="#WaterQualitySample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SemiConfinedAquifer"/> 
        <Class IRI="#Aquifer"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SemiConfiningBed"/> 
        <Class IRI="#ConfinedBed"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SemiConfiningBed"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#partOf"/> 
            <Class IRI="#AquiferSystem"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SepticTank"/> 
        <Class IRI="#ContaminantSource"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Sewer"/> 
        <Class IRI="#ContaminantSource"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SonicLog"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Sorption"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
            <Class IRI="#Retardation"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SpecificCapacity"/> 
        <Class IRI="#WellTest"/> 
    </SubClassOf> 
    <SubClassOf> 
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        <Class IRI="#SpecificConductance"/> 
        <Class IRI="#WaterQuality"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SpecificConductanceAboveStandard"/> 
        <Class IRI="#SpecificConductance"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SpecificConductanceAboveStandard"/> 
        <Class abbreviatedIRI="waterquality:specificconductance"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SpecificConductanceSample"/> 
        <Class IRI="#WaterQualitySample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SpontaneousPotentialLog"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SubsurfaceWater"/> 
        <Class IRI="#Water"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SubsurfaceWater"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#SubsurfaceWaterBody"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SubsurfaceWater"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="relaspace:below"/> 
            <Class abbreviatedIRI="realm:PlanetarySurface"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SubsurfaceWaterBody"/> 
        <Class IRI="#WaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SubsurfaceWaterBody"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="relaspace:below"/> 
            <Class abbreviatedIRI="realm:PlanetarySurface"/> 
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        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SubsurfaceWaterBody"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <NamedIndividual abbreviatedIRI="matrcompound:Water"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SurfaceWater"/> 
        <Class IRI="#Water"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SurfaceWater"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#SurfaceWaterBody"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SurfaceWater"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="relaspace:above"/> 
            <Class abbreviatedIRI="realm:PlanetarySurface"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SurfaceWaterBody"/> 
        <Class IRI="#WaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SurfaceWaterBody"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="relaspace:above"/> 
            <Class abbreviatedIRI="realm:PlanetarySurface"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#SurfaceWaterBody"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <NamedIndividual abbreviatedIRI="matrcompound:Water"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
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        <Class IRI="#Swamp"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#TempAboveStandard"/> 
        <Class IRI="#Temperature"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#TempAboveStandard"/> 
        <Class abbreviatedIRI="waterquality:temperature"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#TempAboveStandard"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
            <Class IRI="#Biosphere"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Temperature"/> 
        <Class IRI="#WaterQuality"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#TemperatureSample"/> 
        <Class IRI="#WaterQualitySample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#TransverseDispersion"/> 
        <Class IRI="#Dispersion"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#UnconfinedAquifer"/> 
        <Class IRI="#Aquifer"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#UnconfinedAquifer"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#partOf"/> 
            <Class IRI="#GroundwaterSystem"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#VadoseZone"/> 
        <Class IRI="#SubsurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
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        <Class IRI="#VadoseZone"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#partOf"/> 
            <Class IRI="#GroundwaterSystem"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WasteInjectionWell"/> 
        <Class IRI="#ContaminantSource"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WasteInjectionWell"/> 
        <Class IRI="#Well"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WasteLagoon"/> 
        <Class IRI="#ContaminantSource"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Water"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relachemical:hasChemical"/> 
            <NamedIndividual abbreviatedIRI="matrcompound:Water"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterBody"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty IRI="#stores"/> 
            <Class IRI="#Water"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterBody"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty IRI="#transmits"/> 
            <Class IRI="#Water"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterBody"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#partOf"/> 
            <Class abbreviatedIRI="realm:Hydrosphere"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
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    <SubClassOf> 
        <Class IRI="#WaterBody"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <NamedIndividual abbreviatedIRI="matrcompound:Water"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByDisinfectants"/> 
        <Class IRI="#ContaminatedWater"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByDisinfectants"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <Class abbreviatedIRI="contaminant:disinfectants"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByDisinfectionByproducts"/> 
        <Class IRI="#ContaminatedWater"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByDisinfectionByproducts"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <Class abbreviatedIRI="contaminant:disinfectionbyproducts"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByInorganicChem"/> 
        <Class IRI="#ContaminatedWater"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByInorganicChem"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <Class abbreviatedIRI="contaminant:inorganicchemicals"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByMicroorganisms"/> 
        <Class IRI="#ContaminatedWater"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByMicroorganisms"/> 
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        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <Class abbreviatedIRI="contaminant:microorganisms"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByOrganicChem"/> 
        <Class IRI="#ContaminatedWater"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByOrganicChem"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <Class abbreviatedIRI="contaminant:organicchemicals"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByRadionuclides"/> 
        <Class IRI="#ContaminatedWater"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContByRadionuclides"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <Class abbreviatedIRI="contaminant:radionuclides"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContBySalinity"/> 
        <Class IRI="#ContaminatedWater"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContBySalinity"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <Class abbreviatedIRI="propchemical:TotalDissolvedSolids"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterContBySalinity"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="rela:hasState"/> 
            <NamedIndividual abbreviatedIRI="statechemical:Saline"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
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        <Class IRI="#WaterFlow"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="rela:hasState"/> 
            <NamedIndividual abbreviatedIRI="statephysical:Fluid"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterFlow"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relachemical:hasSubstance"/> 
            <NamedIndividual abbreviatedIRI="matrcompound:Water"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterQuality"/> 
        <ObjectIntersectionOf> 
            <ObjectSomeValuesFrom> 
                <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
                <Class IRI="#Biosphere"/> 
            </ObjectSomeValuesFrom> 
            <ObjectSomeValuesFrom> 
                <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
                <Class abbreviatedIRI="realm:Hydrosphere"/> 
            </ObjectSomeValuesFrom> 
        </ObjectIntersectionOf> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterQuality"/> 
        <ObjectHasValue> 
            <ObjectProperty abbreviatedIRI="relasci:hasImpact"/> 
            <NamedIndividual abbreviatedIRI="stateroleimpact:Hazard"/> 
        </ObjectHasValue> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterQualitySample"/> 
        <Class IRI="#Sample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WaterSupplyWell"/> 
        <Class IRI="#Well"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Well"/> 
        <Class IRI="#InvestigationComponents"/> 
    </SubClassOf> 
    <SubClassOf> 
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        <Class IRI="#Well"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#Aquifer"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WellTest"/> 
        <Class IRI="#InvestigationComponents"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#Wetland"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class IRI="#WildlifeHealthEffects"/> 
        <Class IRI="#HealthEffects"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:disinfectants"/> 
        <Class abbreviatedIRI="ontology:ChemicalCompound"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:disinfectants"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:disinfectionbyproducts"/> 
        <Class abbreviatedIRI="ontology:ChemicalCompound"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:disinfectionbyproducts"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:inorganicchemicals"/> 
        <Class abbreviatedIRI="ontology:ChemicalCompound"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:inorganicchemicals"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:microorganisms"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </SubClassOf> 
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    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:organicchemicals"/> 
        <Class abbreviatedIRI="ontology:ChemicalCompound"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:organicchemicals"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:radionuclides"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminant:secondarycontaminant"/> 
        <Class IRI="#Contaminant"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminantsample:primarycontaminantsample"/> 
        <Class IRI="#PrimaryContaminantSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminantsample:secondarycontaminantsample"/> 
        <Class IRI="#SecondaryContaminantSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="contaminantsample:secondarycontaminantsample"/> 
        <Class abbreviatedIRI="contaminant:secondarycontaminant"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="galandfill:galandfill"/> 
        <Class IRI="#Landfill"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="hsi:hsi"/> 
        <Class IRI="#HazardousSite"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="lust:lust"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="usgswells:aquiferpumpingtest"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="usgswells:specificcapacity"/> 
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        <Class IRI="#SpecificCapacity"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="usgswells:usgswells"/> 
        <Class IRI="#ObservationalWell"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="waterquality:dissolvedoxygen"/> 
        <Class IRI="#DissolvedOxygenSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="waterquality:ph"/> 
        <Class IRI="#PHSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="waterquality:salinity"/> 
        <Class IRI="#SalinitySample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="waterquality:specificconductance"/> 
        <Class IRI="#SpecificConductanceSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="waterquality:temperature"/> 
        <Class IRI="#TemperatureSample"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="phenecology:EcologicalPhenomena"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty abbreviatedIRI="rela:hasRealm"/> 
            <Class IRI="#Biosphere"/> 
        </ObjectAllValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="phenenvirimpact:EnvironmentalImpact"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
            <Class IRI="#Biosphere"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="phenenvirimpact:EnvironmentalImpact"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relasci:hasImpactOn"/> 
            <Class abbreviatedIRI="realm:Hydrosphere"/> 
        </ObjectSomeValuesFrom> 
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    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="phenenvirimpact:EnvironmentalImpact"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty abbreviatedIRI="relasci:measuredBy"/> 
            <Class IRI="#Geologist"/> 
        </ObjectSomeValuesFrom> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="phenhydro:OpenChannelFlow"/> 
        <Class IRI="#WaterFlow"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="phenhydro:OverlandFlow"/> 
        <Class IRI="#Runoff"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="phenhydro:RadionucleiRetardation"/> 
        <Class IRI="#Retardation"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="phenhydro:StreamDischarge"/> 
        <Class IRI="#Discharge"/> 
    </SubClassOf> 
    <SubClassOf> 
        <Class abbreviatedIRI="phenhydro:Streamflow"/> 
        <Class IRI="#WaterFlow"/> 
    </SubClassOf> 
    <DisjointClasses> 
        <Class IRI="#MonitoringWell"/> 
        <Class IRI="#WasteInjectionWell"/> 
    </DisjointClasses> 
    <DisjointClasses> 
        <Class IRI="#ObservationalWell"/> 
        <Class IRI="#WasteInjectionWell"/> 
    </DisjointClasses> 
    <DisjointClasses> 
        <Class IRI="#PrimaryContaminant"/> 
        <Class abbreviatedIRI="contaminant:secondarycontaminant"/> 
    </DisjointClasses> 
    <DisjointClasses> 
        <Class IRI="#PumpingWell"/> 
        <Class IRI="#WasteInjectionWell"/> 
    </DisjointClasses> 
    <DisjointClasses> 
        <Class IRI="#WasteInjectionWell"/> 
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        <Class IRI="#WaterSupplyWell"/> 
    </DisjointClasses> 
    <ClassAssertion> 
        <Class IRI="#MultiphaseFlow"/> 
        <NamedIndividual IRI="#DNAPL"/> 
    </ClassAssertion> 
    <ClassAssertion> 
        <Class IRI="#MultiphaseFlow"/> 
        <NamedIndividual IRI="#LNAPL"/> 
    </ClassAssertion> 
    <EquivalentObjectProperties> 
        <ObjectProperty IRI="#flowsBy"/> 
        <ObjectProperty IRI="#transportedBy"/> 
    </EquivalentObjectProperties> 
    <EquivalentObjectProperties> 
        <ObjectProperty IRI="#leakedFrom"/> 
        <ObjectProperty IRI="#originatesFrom"/> 
    </EquivalentObjectProperties> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#advectBy"/> 
        <ObjectProperty IRI="#transportedBy"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#analyzedFor"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#analyzedIn"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#analyzes"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#cause"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#causeHumanHealthEffects"/> 
        <ObjectProperty IRI="#cause"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#causeWildlifeHealthEffects"/> 
        <ObjectProperty IRI="#cause"/> 
    </SubObjectPropertyOf> 
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    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#causedBy"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#collectedFrom"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#containedIn"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#contains"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#contaminatedBy"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#contaminates"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#dependsOn"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#detectAquiferProp"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#diffusesBy"/> 
        <ObjectProperty IRI="#transportedBy"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#dispersesBy"/> 
        <ObjectProperty IRI="#transportedBy"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#drilledIn"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#flowsBy"/> 
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        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#hasSorptionProcesses"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#haveSample"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#haveTestMethod"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#hydrodynamicallyDispersesBy"/> 
        <ObjectProperty IRI="#transportedBy"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#investigatedBy"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#investigates"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#leak"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#leakedFrom"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#mappedBy"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#maps"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#modeledBy"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
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    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#models"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#originatesFrom"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#partOf"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#recharge"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#rechargeByBaseflow"/> 
        <ObjectProperty IRI="#recharge"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#rechargeByInfiltration"/> 
        <ObjectProperty IRI="#recharge"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#rechargeByInterflow"/> 
        <ObjectProperty IRI="#recharge"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#rechargeByRunoff"/> 
        <ObjectProperty IRI="#recharge"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#rechargedBy"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#sampledBy"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#sampledFrom"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#samples"/> 
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        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#slows"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#transportedBy"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#usedBy"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <SubObjectPropertyOf> 
        <ObjectProperty IRI="#uses"/> 
        <ObjectProperty abbreviatedIRI="owl:topObjectProperty"/> 
    </SubObjectPropertyOf> 
    <InverseObjectProperties> 
        <ObjectProperty IRI="#analyzedIn"/> 
        <ObjectProperty IRI="#analyzes"/> 
    </InverseObjectProperties> 
    <InverseObjectProperties> 
        <ObjectProperty IRI="#causedBy"/> 
        <ObjectProperty IRI="#cause"/> 
    </InverseObjectProperties> 
    <InverseObjectProperties> 
        <ObjectProperty IRI="#contains"/> 
        <ObjectProperty IRI="#containedIn"/> 
    </InverseObjectProperties> 
    <InverseObjectProperties> 
        <ObjectProperty IRI="#contaminates"/> 
        <ObjectProperty IRI="#contaminatedBy"/> 
    </InverseObjectProperties> 
    <InverseObjectProperties> 
        <ObjectProperty IRI="#investigatedBy"/> 
        <ObjectProperty IRI="#investigates"/> 
    </InverseObjectProperties> 
    <InverseObjectProperties> 
        <ObjectProperty IRI="#leakedFrom"/> 
        <ObjectProperty IRI="#leak"/> 
    </InverseObjectProperties> 
    <InverseObjectProperties> 
        <ObjectProperty IRI="#mappedBy"/> 
        <ObjectProperty IRI="#maps"/> 
    </InverseObjectProperties> 
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    <InverseObjectProperties> 
        <ObjectProperty IRI="#models"/> 
        <ObjectProperty IRI="#modeledBy"/> 
    </InverseObjectProperties> 
    <InverseObjectProperties> 
        <ObjectProperty IRI="#samples"/> 
        <ObjectProperty IRI="#sampledBy"/> 
    </InverseObjectProperties> 
    <InverseObjectProperties> 
        <ObjectProperty IRI="#uses"/> 
        <ObjectProperty IRI="#usedBy"/> 
    </InverseObjectProperties> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#collectedFrom"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#contains"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#contaminates"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#dependsOn"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#flowsBy"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#hasSorptionProcesses"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#investigates"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#models"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#rechargedBy"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#sampledFrom"/> 
    </FunctionalObjectProperty> 
    <FunctionalObjectProperty> 
        <ObjectProperty IRI="#transportedBy"/> 
    </FunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
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        <ObjectProperty IRI="#causeWildlifeHealthEffects"/> 
    </InverseFunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
        <ObjectProperty IRI="#containedIn"/> 
    </InverseFunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
        <ObjectProperty IRI="#contaminatedBy"/> 
    </InverseFunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
        <ObjectProperty IRI="#detectAquiferProp"/> 
    </InverseFunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
        <ObjectProperty IRI="#flowsBy"/> 
    </InverseFunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
        <ObjectProperty IRI="#haveSample"/> 
    </InverseFunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
        <ObjectProperty IRI="#investigatedBy"/> 
    </InverseFunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
        <ObjectProperty IRI="#modeledBy"/> 
    </InverseFunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
        <ObjectProperty IRI="#recharge"/> 
    </InverseFunctionalObjectProperty> 
    <InverseFunctionalObjectProperty> 
        <ObjectProperty IRI="#transportedBy"/> 
    </InverseFunctionalObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#advectBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#analyzedFor"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#analyzedIn"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#analyzes"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#cause"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#causeHumanHealthEffects"/> 
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    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#causeWildlifeHealthEffects"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#causedBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#containedIn"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#contains"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#contaminatedBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#contaminates"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#dependsOn"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#detectAquiferProp"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#diffusesBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#dispersesBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#drilledIn"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#flowsBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#hasSorptionProcesses"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#haveSample"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#haveTestMethod"/> 
    </AsymmetricObjectProperty> 
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    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#hydrodynamicallyDispersesBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#investigatedBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#investigates"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#leak"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#leakedFrom"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#mappedBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#maps"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#modeledBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#models"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#originatesFrom"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#recharge"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#rechargeByBaseflow"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#rechargeByInfiltration"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#rechargeByInterflow"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#rechargeByRunoff"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
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        <ObjectProperty IRI="#rechargedBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#sampledBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#sampledFrom"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#samples"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#slows"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#transportedBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#usedBy"/> 
    </AsymmetricObjectProperty> 
    <AsymmetricObjectProperty> 
        <ObjectProperty IRI="#uses"/> 
    </AsymmetricObjectProperty> 
    <TransitiveObjectProperty> 
        <ObjectProperty IRI="#partOf"/> 
    </TransitiveObjectProperty> 
    <IrreflexiveObjectProperty> 
        <ObjectProperty IRI="#analyzedFor"/> 
    </IrreflexiveObjectProperty> 
    <IrreflexiveObjectProperty> 
        <ObjectProperty IRI="#recharge"/> 
    </IrreflexiveObjectProperty> 
    <IrreflexiveObjectProperty> 
        <ObjectProperty IRI="#rechargeByBaseflow"/> 
    </IrreflexiveObjectProperty> 
    <IrreflexiveObjectProperty> 
        <ObjectProperty IRI="#rechargeByInfiltration"/> 
    </IrreflexiveObjectProperty> 
    <IrreflexiveObjectProperty> 
        <ObjectProperty IRI="#rechargeByInterflow"/> 
    </IrreflexiveObjectProperty> 
    <IrreflexiveObjectProperty> 
        <ObjectProperty IRI="#rechargeByRunoff"/> 
    </IrreflexiveObjectProperty> 
    <IrreflexiveObjectProperty> 
        <ObjectProperty IRI="#rechargedBy"/> 
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    </IrreflexiveObjectProperty> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#advectBy"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#advectBy"/> 
        <Class IRI="#Water"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#analyzedFor"/> 
        <Class IRI="#Sample"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#analyzedIn"/> 
        <Class IRI="#Sample"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#analyzes"/> 
        <Class IRI="#Laboratory"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#cause"/> 
        <Class IRI="#WaterQuality"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#causeHumanHealthEffects"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#causeWildlifeHealthEffects"/> 
        <Class IRI="#DOBelowStandard"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#causeWildlifeHealthEffects"/> 
        <Class IRI="#PH"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#causeWildlifeHealthEffects"/> 
        <Class IRI="#SalinityAboveStandard"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#causeWildlifeHealthEffects"/> 
        <Class IRI="#TempAboveStandard"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
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        <ObjectProperty IRI="#causedBy"/> 
        <Class IRI="#HealthEffects"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#collectedFrom"/> 
        <Class IRI="#Sample"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#containedIn"/> 
        <Class IRI="#Aquifer"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#containedIn"/> 
        <Class IRI="#ConfinedBed"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#containedIn"/> 
        <Class IRI="#GroundwaterSystem"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#containedIn"/> 
        <Class IRI="#SemiConfiningBed"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#contains"/> 
        <Class IRI="#AquiferSystem"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#contaminatedBy"/> 
        <Class IRI="#SubsurfaceWaterBody"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#contaminatedBy"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#contaminates"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#dependsOn"/> 
        <Class IRI="#ContaminantTransport"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#detectAquiferProp"/> 
        <Class IRI="#GeophysicalSurvey"/> 
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    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#detectAquiferProp"/> 
        <Class IRI="#WellTest"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#diffusesBy"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#diffusesBy"/> 
        <Class IRI="#Water"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#dispersesBy"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#dispersesBy"/> 
        <Class IRI="#Water"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#drilledIn"/> 
        <Class IRI="#Well"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#flowsBy"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#flowsBy"/> 
        <Class IRI="#Water"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#hasSorptionProcesses"/> 
        <Class IRI="#Sorption"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#haveSample"/> 
        <Class IRI="#ContaminantSource"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#haveSample"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
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        <ObjectProperty IRI="#haveSample"/> 
        <Class IRI="#Well"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#haveTestMethod"/> 
        <Class IRI="#Well"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#hydrodynamicallyDispersesBy"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#hydrodynamicallyDispersesBy"/> 
        <Class IRI="#Water"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#investigatedBy"/> 
        <Class IRI="#ContaminantSource"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#investigatedBy"/> 
        <Class IRI="#WaterBody"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#investigates"/> 
        <Class IRI="#Hydrogeologist"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#leak"/> 
        <Class IRI="#ContaminantSource"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#leakedFrom"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#mappedBy"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#models"/> 
            <Class IRI="#ContaminantTransport"/> 
        </ObjectAllValuesFrom> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#maps"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </ObjectPropertyDomain> 
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    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#modeledBy"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#modeledBy"/> 
        <Class IRI="#ContaminantTransport"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#models"/> 
        <Class IRI="#Hydrogeologist"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#originatesFrom"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#recharge"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#recharge"/> 
        <Class abbreviatedIRI="phen:Precipitation"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#rechargeByBaseflow"/> 
        <Class IRI="#Baseflow"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#rechargeByInfiltration"/> 
        <Class IRI="#Infiltration"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#rechargeByInterflow"/> 
        <Class IRI="#Interflow"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#rechargeByRunoff"/> 
        <Class IRI="#Runoff"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#rechargedBy"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#sampledBy"/> 
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        <Class IRI="#Sample"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#sampledFrom"/> 
        <Class IRI="#Sample"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#samples"/> 
        <Class IRI="#Hydrogeologist"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#slows"/> 
        <Class IRI="#Retardation"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#transportedBy"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#transportedBy"/> 
        <Class IRI="#Water"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#usedBy"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyDomain> 
        <ObjectProperty IRI="#uses"/> 
        <Class IRI="#Hydrogeologist"/> 
    </ObjectPropertyDomain> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#advectBy"/> 
        <Class IRI="#Advection"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#advectBy"/> 
        <DataAllValuesFrom> 
            <DataProperty IRI="#advection.AdvectiveFlux"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#analyzedFor"/> 
        <Class IRI="#WaterQuality"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
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        <ObjectProperty IRI="#analyzedIn"/> 
        <Class IRI="#Laboratory"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#analyzes"/> 
        <Class IRI="#Sample"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#cause"/> 
        <Class IRI="#HealthEffects"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#causeHumanHealthEffects"/> 
        <Class IRI="#HumanHealthEffects"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#causeWildlifeHealthEffects"/> 
        <Class IRI="#WildlifeHealthEffects"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#causedBy"/> 
        <Class IRI="#WaterQuality"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#collectedFrom"/> 
        <Class IRI="#WaterBody"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#collectedFrom"/> 
        <Class IRI="#Well"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#containedIn"/> 
        <Class IRI="#AquiferSystem"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#contains"/> 
        <Class IRI="#Aquifer"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#contains"/> 
        <Class IRI="#ConfinedBed"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#contains"/> 
        <Class IRI="#GroundwaterSystem"/> 
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    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#contains"/> 
        <Class IRI="#SemiConfiningBed"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#contaminatedBy"/> 
        <Class IRI="#Contaminant"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#contaminates"/> 
        <Class IRI="#WaterBody"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <Class IRI="#Retardation"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <Class IRI="#WaterFlow"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.AverageVelocity"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.FractureAperture"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.FractureQuantity"/> 
            <Datatype abbreviatedIRI="xsd:int"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.HydraulicConductivity"/> 
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            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.Permeablity"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.ResidenceTime"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.SpecificRetention"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.SpecificYield"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.Storativity"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.Thickness"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
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        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.Tortuosity"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dependsOn"/> 
        <DataSomeValuesFrom> 
            <DataProperty IRI="#aquifer.Viscocity"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#detectAquiferProp"/> 
        <Class IRI="#AquiferSystem"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#diffusesBy"/> 
        <Class IRI="#Diffusion"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#diffusesBy"/> 
        <DataAllValuesFrom> 
            <DataProperty IRI="#diffusion.ConcentrationGradient"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#diffusesBy"/> 
        <DataAllValuesFrom> 
            <DataProperty IRI="#diffusion.DiffusionCoefficient"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#diffusesBy"/> 
        <DataAllValuesFrom> 
            <DataProperty IRI="#diffusion.EffectiveDiffusionCoefficient"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#diffusesBy"/> 
        <DataAllValuesFrom> 
            <DataProperty IRI="#diffusion.TortuosityCoefficient"/> 
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            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dispersesBy"/> 
        <Class IRI="#Dispersion"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dispersesBy"/> 
        <DataAllValuesFrom> 
            <DataProperty IRI="#dispersion.AverageVelocity"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#dispersesBy"/> 
        <DataAllValuesFrom> 
            <DataProperty IRI="#dispersion.Dispersivity"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#drilledIn"/> 
        <Class IRI="#AquiferSystem"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#flowsBy"/> 
        <Class IRI="#ContaminantTransport"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#flowsBy"/> 
        <Class IRI="#WaterFlow"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#hasSorptionProcesses"/> 
        <Class IRI="#Absorption"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#hasSorptionProcesses"/> 
        <Class IRI="#Adsorption"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#hasSorptionProcesses"/> 
        <Class IRI="#Chemisorption"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
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        <ObjectProperty IRI="#hasSorptionProcesses"/> 
        <Class IRI="#IonExchange"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#haveSample"/> 
        <Class IRI="#Sample"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#haveTestMethod"/> 
        <Class IRI="#WellTest"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#hydrodynamicallyDispersesBy"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#hydrodynamicallyDispersesBy"/> 
        <DataAllValuesFrom> 
            <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientLongitudinal"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#hydrodynamicallyDispersesBy"/> 
        <DataAllValuesFrom> 
            <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientTransverse"/> 
            <Datatype abbreviatedIRI="xsd:double"/> 
        </DataAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#investigatedBy"/> 
        <Class IRI="#Hydrogeologist"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#investigates"/> 
        <Class IRI="#ContaminantSource"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#investigates"/> 
        <Class IRI="#WaterBody"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#leak"/> 
        <Class IRI="#Contaminant"/> 
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    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#leakedFrom"/> 
        <Class IRI="#ContaminantSource"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#mappedBy"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#maps"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#models"/> 
            <Class IRI="#ContaminantTransport"/> 
        </ObjectAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#modeledBy"/> 
        <Class IRI="#Hydrogeologist"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#models"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#models"/> 
        <Class IRI="#ContaminantTransport"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#originatesFrom"/> 
        <Class IRI="#ContaminantSource"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#recharge"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#rechargeByInfiltration"/> 
            <Class IRI="#SubsurfaceWaterBody"/> 
        </ObjectAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#rechargeByBaseflow"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#rechargeByInfiltration"/> 
        <Class IRI="#SubsurfaceWaterBody"/> 
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    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#rechargeByInterflow"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#rechargeByRunoff"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#rechargedBy"/> 
        <Class abbreviatedIRI="phen:Precipitation"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#rechargedBy"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty IRI="#rechargeByBaseflow"/> 
            <Class IRI="#SubsurfaceWaterBody"/> 
        </ObjectSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#rechargedBy"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty IRI="#rechargeByInterflow"/> 
            <Class IRI="#SubsurfaceWaterBody"/> 
        </ObjectSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#rechargedBy"/> 
        <ObjectSomeValuesFrom> 
            <ObjectProperty IRI="#rechargeByRunoff"/> 
            <Class IRI="#SurfaceWaterBody"/> 
        </ObjectSomeValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#sampledBy"/> 
        <Class IRI="#Hydrogeologist"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#sampledFrom"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#sampledFrom"/> 
        <ObjectAllValuesFrom> 
            <ObjectProperty IRI="#drilledIn"/> 
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            <Class IRI="#Aquifer"/> 
        </ObjectAllValuesFrom> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#samples"/> 
        <Class IRI="#Sample"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#slows"/> 
        <Class IRI="#ContaminantTransport"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#transportedBy"/> 
        <Class IRI="#ContaminantTransport"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#transportedBy"/> 
        <Class IRI="#WaterFlow"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#usedBy"/> 
        <Class IRI="#Hydrogeologist"/> 
    </ObjectPropertyRange> 
    <ObjectPropertyRange> 
        <ObjectProperty IRI="#uses"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </ObjectPropertyRange> 
    <DisjointObjectProperties> 
        <ObjectProperty IRI="#contains"/> 
        <ObjectProperty abbreviatedIRI="rela:contains"/> 
    </DisjointObjectProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#advection.AverageVelocity"/> 
        <DataProperty IRI="#aquifer.AverageVelocity"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#advection.EffectivePorosity"/> 
        <DataProperty IRI="#aquifer.EffectivePorosity"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
        <DataProperty IRI="#aquiferPumpingTest.AquiferCode"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
        <DataProperty IRI="#diffusion.AquiferCode"/> 
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    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
        <DataProperty IRI="#dispersion.AquiferCode"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
        <DataProperty IRI="#hydrodynamicDispersion.AquiferCode"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
        <DataProperty IRI="#retardation.AquiferCode"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
        <DataProperty IRI="#specificCapacity.AquiferCode"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
        <DataProperty IRI="#aquiferPumpingTest.Aquifer"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
        <DataProperty IRI="#diffusion.Aquifer"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
        <DataProperty IRI="#dispersion.Aquifer"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
        <DataProperty IRI="#hydrodynamicDispersion.Aquifer"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
        <DataProperty IRI="#retardation.Aquifer"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
        <DataProperty IRI="#specificCapacity.AquiferName"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.AverageVelocity"/> 
        <DataProperty IRI="#dispersion.AverageVelocity"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
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        <DataProperty IRI="#aquifer.BulkDensity"/> 
        <DataProperty IRI="#retardation.BulkDensity"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.Porosity"/> 
        <DataProperty IRI="#retardation.Porosity"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.StorageCoefficient"/> 
        <DataProperty IRI="#aquifer.Storativity"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.StorageCoefficient"/> 
        <DataProperty IRI="#aquiferPumpingTest.StorageCoefficient"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.Tortuosity"/> 
        <DataProperty IRI="#diffusion.TortuosityCoefficient"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.Transmissivity"/> 
        <DataProperty IRI="#aquiferPumpingTest.Transmissivity"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.Transmissivity"/> 
        <DataProperty IRI="#specificCapacity.Transmisivity"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.TransmissivityUnits"/> 
        <DataProperty IRI="#aquiferPumpingTest.TransmissivityUnits"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#aquifer.TransmissivityUnits"/> 
        <DataProperty IRI="#specificCapacity.TransmisivityUnit"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#hasLocationLat"/> 
        <DataProperty IRI="http://www.w3.org/2003/01/geo/wgs84_pos#lat"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#hasLocationLong"/> 
        <DataProperty IRI="http://www.w3.org/2003/01/geo/wgs84_pos#long"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#haveAcidicSample"/> 
        <DataProperty abbreviatedIRI="waterquality:haveAcidicSample"/> 
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    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#haveSpecificConductanceAbvStd"/> 
        <DataProperty abbreviatedIRI="waterquality:haveSpecificConductanceAbvStd"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#laboratory.AnalyticalProcID"/> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </EquivalentDataProperties> 
    <EquivalentDataProperties> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
        <DataProperty IRI="#retardation.Contaminant"/> 
    </EquivalentDataProperties> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="aquifer:aquifer.AquiferCode"/> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="aquifer:aquifer.AquiferName"/> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="aquifer:aquifer.ID"/> 
        <DataProperty IRI="#aquifer.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="aquifer:aquifer.RockName"/> 
        <DataProperty IRI="#aquifer.RockName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="aquifer:aquifer.RockTypeCode"/> 
        <DataProperty IRI="#aquifer.RockTypeCode"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.Address"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.City"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.DateReceived"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#aboveGST.Description"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.FacilityID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.LeakID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.Leaking"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.ProjectRegulator"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.State"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aboveGST.Zip"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.AdvectiveFlux"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.Aquifer"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.AquiferCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.AverageVelocity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.ContaminantConcentration"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.DateMeasured"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.EffectivePorosity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#advection.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aqufier.PermeabilityUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#aquifer.AquiferName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.AverageVelocity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.AverageVelocityUnits"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.BulkDensity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.BulkDensityUnits"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.Discharge"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.DischargeUnits"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.EffectivePorosity"/> 
        <DataProperty IRI="#aquifer.Porosity"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.FractureAperture"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.FractureApertureUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.FractureQuantity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.HydraulicConductivity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.HydraulicConductivityUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.HydraulicGradient"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.Lithology"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.Permeablity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.Porosity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.ResidenceTime"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.ResidenceTimeUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.RockName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.RockTypeCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.SpecificRetention"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#aquifer.SpecificYield"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.StorageCoefficient"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.Storativity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.StorativityUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.Thickness"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.ThicknessUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.Tortuosity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.Transmissivity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.TransmissivityUnits"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.Viscocity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquifer.ViscocityUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.Aquifer"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.AquiferCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.BottomOpenInterval"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.County"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.HorizontalDatum"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.Remarks"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.State"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.StorageCoefficient"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.TopOpenInterval"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#aquiferPumpingTest.Transmissivity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.TransmissivityUnits"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#aquiferPumpingTest.UniqueID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#baseflow.DateMeasured"/> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#baseflow.FlowRate"/> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#baseflow.HUC"/> 
        <DataProperty IRI="#waterFlow.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#baseflow.ID"/> 
        <DataProperty IRI="#waterFlow.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#baseflow.Latitude"/> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#baseflow.Longitude"/> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#baseflow.RateUnits"/> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#chemicalPipeline.Company"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#chemicalPipeline.Constituent"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#chemicalPipeline.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#chemicalPipeline.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#chemicalPipeline.LeakingRate"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#chemicalPipeline.LeakingStatus"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#chemicalPipeline.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#chemicalPipeline.WaterBodyNearBy"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.Aquifer"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.AquiferCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.ConcentrationGradient"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.ConcentrationX"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.ConcentrationXo"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#diffusion.DateMeasured"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.DiffusionCoefficient"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.EffectiveDiffusionCoefficient"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#diffusion.TortuosityCoefficient"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#discharge.DateMeasured"/> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#discharge.FlowRate"/> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#discharge.HUC"/> 
        <DataProperty IRI="#waterFlow.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#discharge.ID"/> 
        <DataProperty IRI="#waterFlow.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#discharge.Latitude"/> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#discharge.Longitude"/> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#discharge.RateUnits"/> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#dispersion.Aquifer"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#dispersion.AquiferCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#dispersion.AverageVelocity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#dispersion.DateMeasured"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#dispersion.Dispersivity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#dispersion.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#dispersion.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#dispersion.LongMechanicalDispersionCoeff"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#dispersion.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#dispersion.TranMechanicalDispersionCoeff"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.Borehole"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.Company"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.CoringDepth"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.DrillingMethod"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.GroundElevation"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.LogImage"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.StratigraphicLogScale"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.SurveyDate"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.Technician"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#geoSurvey.Type"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.Cleanup"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.DateHSI"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.EPAID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.GwDistanceToWell"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.GwExposure"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.GwPhysicalState"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.GwQuality"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.GwRegulatedSubstance"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.GwReleaseQuantity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.GwReleaseVerification"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.GwScore"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.GwSusceptabilityRating"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#hSI.GwToxicityRegSubstance"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.HSIID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.HSILatitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.HSILongitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.PropOwner"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.ScoreDate"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.SiteAddr"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.SiteCity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.SiteCnty"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.SiteName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hSI.SiteZip"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hasLocationLat"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hasLocationLong"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveAcidicSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveAlkalineSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveCanal"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveContaminatedDisinfectantByproductSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveContaminatedDisinfectantSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveContaminatedInorganicChemSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveContaminatedMicroorganismSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveContaminatedOrganicChemSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveContaminatedRadionuclideSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveDOBelowStandard"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#haveDisinfectantByproductSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveDisinfectantSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveInorganicChemSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveIntermittent"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveLake"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveMicroorganismSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveOcean"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveOrganicChemSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveRadionuclidesSample"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveRiver"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveSalinityAboveStandard"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveSpecificConductanceAbvStd"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveSwamp"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveTempAboveStandard"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveWaterContByDisinfectionByproducts"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveWaterContByInorganicChem"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveWaterContByMicroorganisms"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveWaterContByOrganicChem"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveWaterContByRadionuclides"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveWaterContaminatedByDisinfectants"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#haveWetland"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hydrodynamicDispersion.Aquifer"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hydrodynamicDispersion.AquiferCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#hydrodynamicDispersion.DateMeasured"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hydrodynamicDispersion.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientLongitudinal"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientTransverse"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hydrodynamicDispersion.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hydrodynamicDispersion.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#hydrodynamicDispersion.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#infiltration.DateMeasured"/> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#infiltration.FlowRate"/> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#infiltration.HUC"/> 
        <DataProperty IRI="#waterFlow.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#infiltration.ID"/> 
        <DataProperty IRI="#waterFlow.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#infiltration.Latitude"/> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#infiltration.Longitude"/> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#infiltration.RateUnits"/> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#injectionWell.Constituent"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#injectionWell.InjectionRate"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#injectionWell.InjectionStart"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#injectionWell.InjectionStop"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#interflow.DateMeasured"/> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#interflow.FlowRate"/> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#interflow.HUC"/> 
        <DataProperty IRI="#waterFlow.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#interflow.ID"/> 
        <DataProperty IRI="#waterFlow.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#interflow.Latitude"/> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#interflow.Longitude"/> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#interflow.RateUnits"/> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#laboratory.AnalyticalProcID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#laboratory.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#laboratory.Latitude"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#laboratory.Longitude"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#laboratory.Organisation"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#landfill.Basin"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#landfill.CountyName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#landfill.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#landfill.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#landfill.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#landfill.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#landfill.PermitNum"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#landfill.SiteName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.CleanUpStatus"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.DateReceived"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.Description"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.FacilityID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.LeakID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.LocationAddress"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.LocationCity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.LocationCounty"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.LocationName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.LocationState"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.LocationZip"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#leakingUST.ProjectOff"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#pit.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#pit.LeakStatus"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#pit.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#pit.Owner"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#plumeAnalysis.Company"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#plumeAnalysis.Date"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#plumeAnalysis.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#plumeAnalysis.Image"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#plumeAnalysis.Latitude"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#plumeAnalysis.Longitude"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#plumeAnalysis.Method"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#plumeAnalysis.ProjectID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#plumeAnalysis.Remarks"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#reatardation.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.Absorption"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.Adsorption"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.AnalyticalProcessID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.Aquifer"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.AquiferCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#retardation.BulkDensity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.Chemisorption"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.Contaminant"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.DateMeasured"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.DistributionCoefficient"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.FractionOrganicCarbon"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.IonExchange"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.Koc"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.Porosity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#retardation.RetardationFactor"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#runoff.DateMeasured"/> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#runoff.FlowRate"/> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#runoff.HUC"/> 
        <DataProperty IRI="#waterFlow.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#runoff.ID"/> 
        <DataProperty IRI="#waterFlow.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#runoff.Latitude"/> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#runoff.Longitude"/> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#runoff.RateUnits"/> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#septicTank.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#septicTank.LeakStatus"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#septicTank.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#septicTank.Owner"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#sewer.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#sewer.LeakStatus"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#sewer.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.AquiferCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.AquiferName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.BottomOpenInterval"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.County"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.HorizontalDatum"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.Remarks"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.State"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.TopOpenInterval"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.Transmisivity"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.TransmisivityUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#specificCapacity.UniqueID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#wasteLagoon.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#wasteLagoon.LeakStatus"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#wasteLagoon.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterBody.Class"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterBody.CountyFIPS"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#waterBody.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterBody.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterBody.Polygon"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterBody.StateFIPS"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterBody.Type"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterBody.WaterBodyName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterFlow.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterFlow.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepth"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepthUnit"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.SalinityStationID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.Type"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.Case"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.Company"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.County"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.CountyCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.DataDate"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.DateDrilled"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.Depth"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.DrillingMedium"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.DrillingMethod"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.Latitude"/> 
        <DataProperty IRI="#hasLocationLat"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.Longitude"/> 
        <DataProperty IRI="#hasLocationLong"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty IRI="#well.SIteID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.SiteName"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.State"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.StateCode"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.Type"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.WaterLevel"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty IRI="#well.WellDiameter"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectants.Contaminant"/> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectants.ID"/> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectants.MCL"/> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectants.MCLG"/> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectants.MCLGUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
525 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectants.MCLUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectants.PotentialHealthEf-
fects"/> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectants.SourcesOfContami-
nant"/> 
        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.Contami-
nant"/> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.ID"/> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.MCL"/> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.MCLG"/> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.MCLGUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.MCLUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.Poten-
tialHealthEffects"/> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.Source-
sOfContaminant"/> 
        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.Contaminant"/> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.ID"/> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.MCL"/> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.MCLG"/> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.MCLGUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.MCLUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.PotentialHealthEf-
fects"/> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.SourcesOfCon-
taminant"/> 
        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:microorganisms.Contaminant"/> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:microorganisms.ID"/> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
    </SubDataPropertyOf> 
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    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:microorganisms.MCL"/> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:microorganisms.MCLG"/> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:microorganisms.MCLGUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:microorganisms.MCLUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:microorganisms.PotentialHealthEf-
fects"/> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:microorganisms.SourcesOfContami-
nant"/> 
        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:organicchemicals.Contaminant"/> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:organicchemicals.ID"/> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:organicchemicals.MCL"/> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:organicchemicals.MCLG"/> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:organicchemicals.MCLGUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
    </SubDataPropertyOf> 
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    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:organicchemicals.MCLUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:organicchemicals.PotentialHealthEf-
fects"/> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:organicchemicals.SourcesOfContami-
nant"/> 
        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:radionuclides.Contaminant"/> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:radionuclides.ID"/> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:radionuclides.MCL"/> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:radionuclides.MCLG"/> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:radionuclides.MCLGUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:radionuclides.MCLUnits"/> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:radionuclides.PotentialHealthEf-
fects"/> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:radionuclides.SourcesOfContami-
nant"/> 
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        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:secondarycontaminant.ID"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:secondarycontaminant.Secondary-
Contaminant"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:secondarycontaminant.Second-
aryStandard"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminant:secondarycontaminant.Units"/> 
        <DataProperty abbreviatedIRI="owl:topDataProperty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ActivityID"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ActivityMedium"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ActivityStart"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.AnalyticalProcID"/> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.County"/> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.HUC"/> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ID"/> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.OrgID"/> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.OrgName"/> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
        <DataProperty IRI="#waterQualitySamp.Type"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.State"/> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.StationHorizontalDatum"/> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.StationID"/> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.StationLatitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.StationLongitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.WaterBody"/> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.ActivityID"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.ActivityMedium"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.ActivityStart"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.AnalyticalProcID"/> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.Concentration"/> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.County"/> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.HUC"/> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.ID"/> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.OrgID"/> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.OrgName"/> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.SecondaryContaminant"/> 
        <DataProperty IRI="#waterQualitySamp.Type"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.State"/> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.StationHorizontalDatum"/> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.StationID"/> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.StationLatitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.StationLongitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.Units"/> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="contaminantsample:secondarycontaminant-
sample.WaterBody"/> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="galandfill:galandfill.Basin"/> 
        <DataProperty IRI="#landfill.Basin"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="galandfill:galandfill.CountyName"/> 
        <DataProperty IRI="#landfill.CountyName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="galandfill:galandfill.HUC"/> 
        <DataProperty IRI="#landfill.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="galandfill:galandfill.ID"/> 
        <DataProperty IRI="#landfill.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="galandfill:galandfill.Latitude"/> 
        <DataProperty IRI="#landfill.Latitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="galandfill:galandfill.Longitude"/> 
        <DataProperty IRI="#landfill.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="galandfill:galandfill.PermitNum"/> 
        <DataProperty IRI="#landfill.PermitNum"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="galandfill:galandfill.SiteName"/> 
        <DataProperty IRI="#landfill.SiteName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.Class"/> 
        <DataProperty IRI="#waterBody.Class"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.CountyFIPS"/> 
        <DataProperty IRI="#waterBody.CountyFIPS"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.HUC"/> 
        <DataProperty IRI="#waterBody.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.ID"/> 
        <DataProperty IRI="#waterBody.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.StateFIPS"/> 
        <DataProperty IRI="#waterBody.StateFIPS"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.Type"/> 
        <DataProperty IRI="#waterBody.Type"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.WaterBodyName"/> 
        <DataProperty IRI="#waterBody.WaterBodyName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.Cleanup"/> 
        <DataProperty IRI="#hSI.Cleanup"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.DateHSI"/> 
        <DataProperty IRI="#hSI.DateHSI"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.EPAID"/> 
        <DataProperty IRI="#hSI.EPAID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty abbreviatedIRI="hsi:hsi.GwDistanceToWell"/> 
        <DataProperty IRI="#hSI.GwDistanceToWell"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.GwExposure"/> 
        <DataProperty IRI="#hSI.GwExposure"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.GwPhysicalState"/> 
        <DataProperty IRI="#hSI.GwPhysicalState"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.GwQuantity"/> 
        <DataProperty IRI="#hSI.GwQuality"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.GwRegulatedSubstance"/> 
        <DataProperty IRI="#hSI.GwRegulatedSubstance"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.GwReleaseQuantityDescription"/> 
        <DataProperty IRI="#hSI.GwReleaseQuantity"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.GwReleaseVerification"/> 
        <DataProperty IRI="#hSI.GwReleaseVerification"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.GwScore"/> 
        <DataProperty IRI="#hSI.GwScore"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.GwSusceptibilityRating"/> 
        <DataProperty IRI="#hSI.GwSusceptabilityRating"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.GwToxicityRegSubstance"/> 
        <DataProperty IRI="#hSI.GwToxicityRegSubstance"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.HSIID"/> 
        <DataProperty IRI="#hSI.HSIID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.Latitude"/> 
        <DataProperty IRI="#hSI.HSILatitude"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.Longitude"/> 
        <DataProperty IRI="#hSI.HSILongitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.PropOwner"/> 
        <DataProperty IRI="#hSI.PropOwner"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.ScoreDate"/> 
        <DataProperty IRI="#hSI.ScoreDate"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.SiteAddr"/> 
        <DataProperty IRI="#hSI.SiteAddr"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.SiteCity"/> 
        <DataProperty IRI="#hSI.SiteCity"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.SiteCnty"/> 
        <DataProperty IRI="#hSI.SiteCnty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.SiteName"/> 
        <DataProperty IRI="#hSI.SiteName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="hsi:hsi.SiteZip"/> 
        <DataProperty IRI="#hSI.SiteZip"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.CleanupStatus"/> 
        <DataProperty IRI="#leakingUST.CleanUpStatus"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.DateReceived"/> 
        <DataProperty IRI="#leakingUST.DateReceived"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.Description"/> 
        <DataProperty IRI="#leakingUST.Description"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty abbreviatedIRI="lust:lust.FacilityID"/> 
        <DataProperty IRI="#leakingUST.FacilityID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.ID"/> 
        <DataProperty IRI="#leakingUST.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.LeakID"/> 
        <DataProperty IRI="#leakingUST.LeakID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.LocationAddress"/> 
        <DataProperty IRI="#leakingUST.LocationAddress"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.LocationCity"/> 
        <DataProperty IRI="#leakingUST.LocationCity"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.LocationCo"/> 
        <DataProperty IRI="#leakingUST.LocationCounty"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.LocationName"/> 
        <DataProperty IRI="#leakingUST.LocationName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.LocationState"/> 
        <DataProperty IRI="#leakingUST.LocationState"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.LocationZip"/> 
        <DataProperty IRI="#leakingUST.LocationZip"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.ProjectOff"/> 
        <DataProperty IRI="#leakingUST.ProjectOff"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.X"/> 
        <DataProperty IRI="#leakingUST.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="lust:lust.Y"/> 
        <DataProperty IRI="#leakingUST.Latitude"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.Aquifer"/> 
        <DataProperty IRI="#aquiferPumpingTest.Aquifer"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.AquiferCode"/> 
        <DataProperty IRI="#aquiferPumpingTest.AquiferCode"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.BottomOpenInter-
val"/> 
        <DataProperty IRI="#aquiferPumpingTest.BottomOpenInterval"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.County"/> 
        <DataProperty IRI="#aquiferPumpingTest.County"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.HorizontalDatum"/> 
        <DataProperty IRI="#aquiferPumpingTest.HorizontalDatum"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.ID"/> 
        <DataProperty IRI="#aquiferPumpingTest.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.Latitude"/> 
        <DataProperty IRI="#aquiferPumpingTest.Latitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.Longitude"/> 
        <DataProperty IRI="#aquiferPumpingTest.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.Remarks"/> 
        <DataProperty IRI="#aquiferPumpingTest.Remarks"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.State"/> 
        <DataProperty IRI="#aquiferPumpingTest.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.StorageCoeffi-
cient"/> 
        <DataProperty IRI="#aquiferPumpingTest.StorageCoefficient"/> 
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    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.TopOpenInterval"/> 
        <DataProperty IRI="#aquiferPumpingTest.TopOpenInterval"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.Transmissivity"/> 
        <DataProperty IRI="#aquiferPumpingTest.Transmissivity"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.Transmissivi-
tyUnits"/> 
        <DataProperty IRI="#aquiferPumpingTest.TransmissivityUnits"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:aquiferpumpingtest.UniqueID"/> 
        <DataProperty IRI="#aquiferPumpingTest.UniqueID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.AquiferCode"/> 
        <DataProperty IRI="#specificCapacity.AquiferCode"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.AquiferName"/> 
        <DataProperty IRI="#specificCapacity.AquiferName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.BottomOpenInterval"/> 
        <DataProperty IRI="#specificCapacity.BottomOpenInterval"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.County"/> 
        <DataProperty IRI="#specificCapacity.County"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.HorizontalDatum"/> 
        <DataProperty IRI="#specificCapacity.HorizontalDatum"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.ID"/> 
        <DataProperty IRI="#specificCapacity.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.Latitude"/> 
        <DataProperty IRI="#specificCapacity.Latitude"/> 
    </SubDataPropertyOf> 
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    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.Longitude"/> 
        <DataProperty IRI="#specificCapacity.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.Remarks"/> 
        <DataProperty IRI="#specificCapacity.Remarks"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.State"/> 
        <DataProperty IRI="#specificCapacity.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.TopOpenInterval"/> 
        <DataProperty IRI="#specificCapacity.TopOpenInterval"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.Transmissivity"/> 
        <DataProperty IRI="#specificCapacity.Transmisivity"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.TransmissivityUnit"/> 
        <DataProperty IRI="#specificCapacity.TransmisivityUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:specificcapacity.UniqueID"/> 
        <DataProperty IRI="#specificCapacity.UniqueID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.County"/> 
        <DataProperty IRI="#well.CountyCode"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.CountyName"/> 
        <DataProperty IRI="#well.County"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.DataDate"/> 
        <DataProperty IRI="#well.DataDate"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.ID"/> 
        <DataProperty IRI="#well.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.Latitude"/> 
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        <DataProperty IRI="#well.Latitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.Longitude"/> 
        <DataProperty IRI="#well.Longitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.SiteID"/> 
        <DataProperty IRI="#well.SIteID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.SiteName"/> 
        <DataProperty IRI="#well.SiteName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.State"/> 
        <DataProperty IRI="#well.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.StateCode"/> 
        <DataProperty IRI="#well.StateCode"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="usgswells:usgswells.WaterLevel"/> 
        <DataProperty IRI="#well.WaterLevel"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.ActivityID"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.ActivityMedium"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.ActivityStart"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.AnalyticalProcID"/> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.County"/> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
    </SubDataPropertyOf> 
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    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.DissolvedOxygen-
Value"/> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.HUC"/> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.ID"/> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.OrgID"/> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.OrgName"/> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.State"/> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.StationHorizontalDa-
tum"/> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.StationID"/> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.StationLatitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.StationLongitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.Units"/> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
    </SubDataPropertyOf> 
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    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.WaterBody"/> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.ActivityID"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.ActivityMedium"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.ActivityStart"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.AnalyticalProcID"/> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.County"/> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.HUC"/> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.ID"/> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.OrgID"/> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.OrgName"/> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.PHvalue"/> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.State"/> 
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        <DataProperty IRI="#waterQualitySamp.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.StationHorizontalDatum"/> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.StationID"/> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.StationLatitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.StationLongitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:ph.WaterBody"/> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.ActivityDepth"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepth"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.ActivityDepthUnit"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepthUnit"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.ActivityID"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.ActivityMedium"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.ActivityStart"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.AnalyticalProcID"/> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </SubDataPropertyOf> 
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    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.County"/> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.HUC"/> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.ID"/> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.Latitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.Longitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.OrgName"/> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.SalinityValue"/> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.State"/> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.StationHorizontalDatum"/> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.StationID"/> 
        <DataProperty IRI="#waterQualitySamp.SalinityStationID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.Units"/> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:salinity.WaterBody"/> 
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        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.ActivityID"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.Activi-
tyMedium"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.ActivityStart"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.AnalyticalPro-
cID"/> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.County"/> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.HUC"/> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.ID"/> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.OrgID"/> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.OrgName"/> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.SpecificConduct-
anceValue"/> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty abbreviatedIRI="waterquality:specificconductance.State"/> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.StationHorizon-
talDatum"/> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.StationID"/> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.StationLati-
tude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.StationLongi-
tude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.Units"/> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:specificconductance.WaterBody"/> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.ActivityID"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.ActivityMedium"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.ActivityStart"/> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.AnalyticalProcID"/> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </SubDataPropertyOf> 
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    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.County"/> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.HUC"/> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.ID"/> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.OrgID"/> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.OrgName"/> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.State"/> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.StationHorizontalDa-
tum"/> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.StationID"/> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.StationLatitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.StationLongitude"/> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.TemperatureValue"/> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
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        <DataProperty abbreviatedIRI="waterquality:temperature.Units"/> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
    </SubDataPropertyOf> 
    <SubDataPropertyOf> 
        <DataProperty abbreviatedIRI="waterquality:temperature.WaterBody"/> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
    </SubDataPropertyOf> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.Address"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.City"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.DateReceived"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.Description"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.FacilityID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.LeakID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.Leaking"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.ProjectRegulator"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.State"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aboveGST.Zip"/> 
    </FunctionalDataProperty> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.AdvectiveFlux"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.Aquifer"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.AquiferCode"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.AverageVelocity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.ContaminantConcentration"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.DateMeasured"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.EffectivePorosity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.HUC"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#advection.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aqufier.PermeabilityUnit"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.AverageVelocity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
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        <DataProperty IRI="#aquifer.AverageVelocityUnits"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.BulkDensity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.BulkDensityUnits"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.Discharge"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.DischargeUnits"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.EffectivePorosity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.FractureAperture"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.FractureApertureUnit"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.FractureQuantity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.HydraulicConductivity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.HydraulicConductivityUnit"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.HydraulicGradient"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.Lithology"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.Permeablity"/> 
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    <FunctionalDataProperty> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.ResidenceTime"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.ResidenceTimeUnit"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.RockName"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.RockTypeCode"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.SpecificRetention"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.SpecificYield"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.StorageCoefficient"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.Storativity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.StorativityUnit"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.Thickness"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.ThicknessUnit"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.Tortuosity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.Transmissivity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.TransmissivityUnits"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.Viscocity"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#aquifer.ViscocityUnit"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.Aquifer"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.AquiferCode"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.BottomOpenInterval"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.County"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.HorizontalDatum"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.Remarks"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.State"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.StorageCoefficient"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.TopOpenInterval"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.Transmissivity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#aquiferPumpingTest.TransmissivityUnits"/> 
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        <DataProperty IRI="#aquiferPumpingTest.UniqueID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#baseflow.DateMeasured"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#baseflow.FlowRate"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#baseflow.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#baseflow.RateUnits"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#chemicalPipeline.Company"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#chemicalPipeline.Constituent"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#chemicalPipeline.HUC"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#chemicalPipeline.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#chemicalPipeline.LeakingRate"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#chemicalPipeline.LeakingStatus"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#chemicalPipeline.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#chemicalPipeline.WaterBodyNearBy"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.Aquifer"/> 
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        <DataProperty IRI="#diffusion.AquiferCode"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.ConcentrationX"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.ConcentrationXo"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.DateMeasured"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.DiffusionCoefficient"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.EffectiveDiffusionCoefficient"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.HUC"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#diffusion.TortuosityCoefficient"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#discharge.FlowRate"/> 
    </FunctionalDataProperty> 
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        <DataProperty IRI="#dispersion.Aquifer"/> 
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        <DataProperty IRI="#dispersion.AquiferCode"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#dispersion.HUC"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#dispersion.Latitude"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#dispersion.LongMechanicalDispersionCoeff"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#dispersion.Longitude"/> 
    </FunctionalDataProperty> 
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        <DataProperty IRI="#dispersion.TranMechanicalDispersionCoeff"/> 
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        <DataProperty IRI="#geoSurvey.Borehole"/> 
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        <DataProperty IRI="#geoSurvey.Company"/> 
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        <DataProperty IRI="#geoSurvey.CoringDepth"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#geoSurvey.DrillingMethod"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#geoSurvey.GroundElevation"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#geoSurvey.LogImage"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#geoSurvey.StratigraphicLogScale"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#geoSurvey.SurveyDate"/> 
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        <DataProperty IRI="#geoSurvey.Technician"/> 
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        <DataProperty IRI="#geoSurvey.Type"/> 
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        <DataProperty IRI="#hSI.Cleanup"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#hSI.DateHSI"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#hSI.EPAID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#hSI.GwDistanceToWell"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#hSI.GwExposure"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#hSI.GwPhysicalState"/> 
    </FunctionalDataProperty> 
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        <DataProperty IRI="#hSI.GwQuality"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#hSI.GwRegulatedSubstance"/> 
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        <DataProperty IRI="#hSI.GwReleaseQuantity"/> 
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        <DataProperty IRI="#hSI.PropOwner"/> 
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        <DataProperty IRI="#hSI.ScoreDate"/> 
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        <DataProperty IRI="#hSI.SiteAddr"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#hSI.SiteCity"/> 
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        <DataProperty IRI="#hSI.SiteCnty"/> 
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        <DataProperty IRI="#hSI.SiteName"/> 
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        <DataProperty IRI="#hSI.SiteZip"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#haveContaminatedMicroorganismSample"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#haveContaminatedOrganicChemSample"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#haveContaminatedRadionuclideSample"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#haveDOBelowStandard"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#haveDisinfectantByproductSample"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#haveDisinfectantSample"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#haveInorganicChemSample"/> 
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        <DataProperty IRI="#haveSpecificConductanceAbvStd"/> 
    </FunctionalDataProperty> 
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        <DataProperty IRI="#haveSwamp"/> 
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    <FunctionalDataProperty> 
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        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientLongitudinal"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
561 
        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
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        <DataProperty IRI="#hydrodynamicDispersion.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#infiltration.DateMeasured"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
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        <DataProperty IRI="#infiltration.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
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        <DataProperty IRI="#interflow.DateMeasured"/> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#interflow.HUC"/> 
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    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#septicTank.Owner"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#sewer.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#sewer.LeakStatus"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#sewer.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.AquiferCode"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.AquiferName"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.BottomOpenInterval"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.County"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
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        <DataProperty IRI="#specificCapacity.HorizontalDatum"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.Remarks"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.State"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.TopOpenInterval"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.Transmisivity"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.TransmisivityUnit"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#specificCapacity.UniqueID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#wasteLagoon.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#wasteLagoon.LeakStatus"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#wasteLagoon.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterBody.Class"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterBody.CountyFIPS"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterBody.HUC"/> 
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    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterBody.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterBody.Polygon"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterBody.StateFIPS"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterBody.Type"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterBody.WaterBodyName"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterFlow.HUC"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterFlow.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepth"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepthUnit"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
    </FunctionalDataProperty> 
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    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.SalinityStationID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
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        <DataProperty IRI="#waterQualitySamp.Type"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.Case"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.Company"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.County"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.CountyCode"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.DataDate"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.DateDrilled"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.Depth"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.DrillingMedium"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.DrillingMethod"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.ID"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.Latitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.Longitude"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.SIteID"/> 
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    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.SiteName"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.State"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.StateCode"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.Type"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.WaterLevel"/> 
    </FunctionalDataProperty> 
    <FunctionalDataProperty> 
        <DataProperty IRI="#well.WellDiameter"/> 
    </FunctionalDataProperty> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.Address"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.City"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.DateReceived"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.Description"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.FacilityID"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.ID"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.Latitude"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.LeakID"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.Leaking"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.Longitude"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.ProjectRegulator"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.ProjectRegulator"/> 
        <Class IRI="#Geologist"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.State"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aboveGST.Zip"/> 
        <Class IRI="#AboveGroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.AdvectiveFlux"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.Aquifer"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.AquiferCode"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.AverageVelocity"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#advection.ContaminantConcentration"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.DateMeasured"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.EffectivePorosity"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.HUC"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.ID"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.Latitude"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#advection.Longitude"/> 
        <Class IRI="#Advection"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aqufier.PermeabilityUnit"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.AverageVelocity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.AverageVelocityUnits"/> 
        <Class IRI="#Aquifer"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.BulkDensity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.BulkDensityUnits"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Discharge"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.DischargeUnits"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.EffectivePorosity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.FractureAperture"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.FractureAperture"/> 
        <Class IRI="#SemiConfiningBed"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.FractureApertureUnit"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.FractureQuantity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.FractureQuantity"/> 
        <Class IRI="#SemiConfiningBed"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.HydraulicConductivity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#aquifer.HydraulicConductivityUnit"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.HydraulicGradient"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.HydraulicGradient"/> 
        <Class IRI="#GroundwaterSystem"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.ID"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Lithology"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Lithology"/> 
        <Class IRI="#ConfinedBed"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Lithology"/> 
        <Class IRI="#SemiConfiningBed"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Permeablity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Permeablity"/> 
        <Class IRI="#ConfinedBed"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Permeablity"/> 
        <Class IRI="#SemiConfiningBed"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Porosity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.ResidenceTime"/> 
        <Class IRI="#Aquifer"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.ResidenceTimeUnit"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.RockName"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.RockTypeCode"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.SpecificRetention"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.SpecificYield"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.StorageCoefficient"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Storativity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.StorativityUnit"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Thickness"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.ThicknessUnit"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Tortuosity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#aquifer.Transmissivity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.TransmissivityUnits"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.Viscocity"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquifer.ViscocityUnit"/> 
        <Class IRI="#Aquifer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.Aquifer"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.AquiferCode"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.BottomOpenInterval"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.County"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.HorizontalDatum"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.ID"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.Latitude"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.Longitude"/> 
        <Class IRI="#AquiferPumpingTest"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.Remarks"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.State"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.StorageCoefficient"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.TopOpenInterval"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.Transmissivity"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.TransmissivityUnits"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#aquiferPumpingTest.UniqueID"/> 
        <Class IRI="#AquiferPumpingTest"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#baseflow.DateMeasured"/> 
        <Class IRI="#Baseflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#baseflow.FlowRate"/> 
        <Class IRI="#Baseflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#baseflow.HUC"/> 
        <Class IRI="#Baseflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#baseflow.ID"/> 
        <Class IRI="#Baseflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#baseflow.Latitude"/> 
        <Class IRI="#Baseflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#baseflow.Longitude"/> 
        <Class IRI="#Baseflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#baseflow.RateUnits"/> 
        <Class IRI="#Baseflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#chemicalPipeline.Company"/> 
        <Class abbreviatedIRI="ontology:Company"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#chemicalPipeline.Company"/> 
        <Class IRI="#ChemicalPipeline"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#chemicalPipeline.Constituent"/> 
        <Class IRI="#ChemicalPipeline"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#chemicalPipeline.HUC"/> 
        <Class IRI="#ChemicalPipeline"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#chemicalPipeline.Latitude"/> 
        <Class IRI="#ChemicalPipeline"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#chemicalPipeline.LeakingRate"/> 
        <Class IRI="#ChemicalPipeline"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#chemicalPipeline.LeakingStatus"/> 
        <Class IRI="#ChemicalPipeline"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#chemicalPipeline.Longitude"/> 
        <Class IRI="#ChemicalPipeline"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#chemicalPipeline.WaterBodyNearBy"/> 
        <Class IRI="#ChemicalPipeline"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.Aquifer"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.AquiferCode"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.ConcentrationGradient"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.ConcentrationX"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.ConcentrationXo"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.DateMeasured"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.DiffusionCoefficient"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.EffectiveDiffusionCoefficient"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.HUC"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.Latitude"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#diffusion.Longitude"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#diffusion.TortuosityCoefficient"/> 
        <Class IRI="#Diffusion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#discharge.DateMeasured"/> 
        <Class IRI="#Discharge"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#discharge.FlowRate"/> 
        <Class IRI="#Discharge"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#discharge.HUC"/> 
        <Class IRI="#Discharge"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#discharge.ID"/> 
        <Class IRI="#Discharge"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#discharge.Latitude"/> 
        <Class IRI="#Discharge"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#discharge.Longitude"/> 
        <Class IRI="#Discharge"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#discharge.RateUnits"/> 
        <Class IRI="#Discharge"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.Aquifer"/> 
        <Class IRI="#Dispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.AquiferCode"/> 
        <Class IRI="#Dispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.AverageVelocity"/> 
        <Class IRI="#Dispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.DateMeasured"/> 
        <Class IRI="#Dispersion"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.Dispersivity"/> 
        <Class IRI="#Dispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.HUC"/> 
        <Class IRI="#Dispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.Latitude"/> 
        <Class IRI="#Dispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.LongMechanicalDispersionCoeff"/> 
        <Class IRI="#LongitudinalDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.Longitude"/> 
        <Class IRI="#Dispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#dispersion.TranMechanicalDispersionCoeff"/> 
        <Class IRI="#TransverseDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.Borehole"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.Company"/> 
        <Class abbreviatedIRI="ontology:Company"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.Company"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.CoringDepth"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.DrillingMethod"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#geoSurvey.GroundElevation"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.LogImage"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.StratigraphicLogScale"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.SurveyDate"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.Technician"/> 
        <Class IRI="#Geologist"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.Technician"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#geoSurvey.Type"/> 
        <Class IRI="#GeophysicalSurvey"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.Cleanup"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.DateHSI"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.EPAID"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwDistanceToWell"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwExposure"/> 
        <Class IRI="#HazardousSite"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwPhysicalState"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwQuality"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwRegulatedSubstance"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwReleaseQuantity"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwReleaseVerification"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwScore"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwSusceptabilityRating"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.GwToxicityRegSubstance"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.HSIID"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.HSILatitude"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.HSILongitude"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#hSI.PropOwner"/> 
        <Class abbreviatedIRI="ontology:Person"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.PropOwner"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.ScoreDate"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.SiteAddr"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.SiteCity"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.SiteCnty"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.SiteName"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hSI.SiteZip"/> 
        <Class IRI="#HazardousSite"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hasLocationLat"/> 
        <Class IRI="#FeatureLocation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hasLocationLong"/> 
        <Class IRI="#FeatureLocation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveAcidicSample"/> 
        <Class IRI="#AcidicSample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveAlkalineSample"/> 
        <Class IRI="#AlkalineSample"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveCanal"/> 
        <Class IRI="#Canal"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveContaminatedDisinfectantByproductSample"/> 
        <Class IRI="#DisinfectionByproductSampleAboveStd"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveContaminatedDisinfectantSample"/> 
        <Class IRI="#DisinfectantSampleAboveStd"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveContaminatedInorganicChemSample"/> 
        <Class IRI="#InorganicChemSampleAboveStd"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveContaminatedMicroorganismSample"/> 
        <Class IRI="#MicroorganismsSampleAboveStd"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveContaminatedOrganicChemSample"/> 
        <Class IRI="#OrganicChemSampleAboveStd"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveContaminatedRadionuclideSample"/> 
        <Class IRI="#RadionuclidesSampleAboveStd"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveDOBelowStandard"/> 
        <Class IRI="#DOBelowStandard"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveDisinfectantByproductSample"/> 
        <Class IRI="#DisinfectionByproductSample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveDisinfectantSample"/> 
        <Class IRI="#DisinfectantSample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveInorganicChemSample"/> 
        <Class IRI="#InorganicChemicalSample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#haveIntermittent"/> 
        <Class IRI="#LoosingRiver"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveLake"/> 
        <Class IRI="#Lake"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveMicroorganismSample"/> 
        <Class IRI="#MicroorganismSample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveOcean"/> 
        <Class IRI="#Ocean"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveOrganicChemSample"/> 
        <Class IRI="#OrganicChemicalSample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveRadionuclidesSample"/> 
        <Class IRI="#RadionuclidesSample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveRiver"/> 
        <Class IRI="#River"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveSalinityAboveStandard"/> 
        <Class IRI="#SalinityAboveStandard"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveSpecificConductanceAbvStd"/> 
        <Class IRI="#SpecificConductanceAboveStandard"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveSwamp"/> 
        <Class IRI="#Swamp"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveTempAboveStandard"/> 
        <Class IRI="#TempAboveStandard"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveWaterContByDisinfectionByproducts"/> 
        <Class IRI="#WaterContByDisinfectionByproducts"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveWaterContByInorganicChem"/> 
        <Class IRI="#WaterContByInorganicChem"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveWaterContByMicroorganisms"/> 
        <Class IRI="#WaterContByMicroorganisms"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveWaterContByOrganicChem"/> 
        <Class IRI="#WaterContByOrganicChem"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveWaterContByRadionuclides"/> 
        <Class IRI="#WaterContByRadionuclides"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveWaterContaminatedByDisinfectants"/> 
        <Class IRI="#WaterContByDisinfectants"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#haveWetland"/> 
        <Class IRI="#Wetland"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hydrodynamicDispersion.Aquifer"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hydrodynamicDispersion.AquiferCode"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hydrodynamicDispersion.DateMeasured"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hydrodynamicDispersion.HUC"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientLongitudinal"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </DataPropertyDomain> 
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    <DataPropertyDomain> 
        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientTransverse"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hydrodynamicDispersion.ID"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hydrodynamicDispersion.Latitude"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#hydrodynamicDispersion.Longitude"/> 
        <Class IRI="#HydrodynamicDispersion"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#infiltration.DateMeasured"/> 
        <Class IRI="#Infiltration"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#infiltration.FlowRate"/> 
        <Class IRI="#Infiltration"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#infiltration.HUC"/> 
        <Class IRI="#Infiltration"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#infiltration.ID"/> 
        <Class IRI="#Infiltration"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#infiltration.Latitude"/> 
        <Class IRI="#Infiltration"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#infiltration.Longitude"/> 
        <Class IRI="#Infiltration"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#infiltration.RateUnits"/> 
        <Class IRI="#Infiltration"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#injectionWell.Constituent"/> 
        <Class IRI="#WasteInjectionWell"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#injectionWell.InjectionRate"/> 
        <Class IRI="#WasteInjectionWell"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#injectionWell.InjectionStart"/> 
        <Class IRI="#WasteInjectionWell"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#injectionWell.InjectionStop"/> 
        <Class IRI="#WasteInjectionWell"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#interflow.DateMeasured"/> 
        <Class IRI="#Interflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#interflow.FlowRate"/> 
        <Class IRI="#Interflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#interflow.HUC"/> 
        <Class IRI="#Interflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#interflow.ID"/> 
        <Class IRI="#Interflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#interflow.Latitude"/> 
        <Class IRI="#Interflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#interflow.Longitude"/> 
        <Class IRI="#Interflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#interflow.RateUnits"/> 
        <Class IRI="#Interflow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#laboratory.AnalyticalProcID"/> 
        <Class IRI="#Laboratory"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#laboratory.ID"/> 
        <Class IRI="#Laboratory"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#laboratory.Latitude"/> 
        <Class IRI="#Laboratory"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#laboratory.Longitude"/> 
        <Class IRI="#Laboratory"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#laboratory.Organisation"/> 
        <Class abbreviatedIRI="ontology:Organisation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#laboratory.Organisation"/> 
        <Class IRI="#Laboratory"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#landfill.Basin"/> 
        <Class IRI="#Landfill"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#landfill.CountyName"/> 
        <Class IRI="#Landfill"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#landfill.HUC"/> 
        <Class IRI="#Landfill"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#landfill.ID"/> 
        <Class IRI="#Landfill"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#landfill.Latitude"/> 
        <Class IRI="#Landfill"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#landfill.Longitude"/> 
        <Class IRI="#Landfill"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#landfill.PermitNum"/> 
        <Class IRI="#Landfill"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#landfill.SiteName"/> 
        <Class IRI="#Landfill"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.CleanUpStatus"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.DateReceived"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.Description"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.FacilityID"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.ID"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.Latitude"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.LeakID"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.LocationAddress"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.LocationCity"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.LocationCounty"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.LocationName"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.LocationState"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.LocationZip"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.Longitude"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.ProjectOff"/> 
        <Class IRI="#Geologist"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#leakingUST.ProjectOff"/> 
        <Class IRI="#LeakingUndergroundStorageTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#pit.Latitude"/> 
        <Class IRI="#Pit"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#pit.LeakStatus"/> 
        <Class IRI="#Pit"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#pit.Longitude"/> 
        <Class IRI="#Pit"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#pit.Owner"/> 
        <Class abbreviatedIRI="ontology:Person"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#pit.Owner"/> 
        <Class IRI="#Pit"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#plumeAnalysis.Company"/> 
        <Class abbreviatedIRI="ontology:Company"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#plumeAnalysis.Company"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#plumeAnalysis.Date"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#plumeAnalysis.ID"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#plumeAnalysis.Image"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#plumeAnalysis.Latitude"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#plumeAnalysis.Longitude"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#plumeAnalysis.Method"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#plumeAnalysis.ProjectID"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#plumeAnalysis.Remarks"/> 
        <Class IRI="#ContaminantPlumeAnalysis"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
        <Class IRI="#PrimaryContaminant"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
        <Class IRI="#PrimaryContaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#reatardation.Longitude"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.Absorption"/> 
        <Class IRI="#Absorption"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.Adsorption"/> 
        <Class IRI="#Adsorption"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.AnalyticalProcessID"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.Aquifer"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#retardation.AquiferCode"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.BulkDensity"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.Chemisorption"/> 
        <Class IRI="#Chemisorption"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.Contaminant"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.DateMeasured"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.DistributionCoefficient"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.FractionOrganicCarbon"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.HUC"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.ID"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.IonExchange"/> 
        <Class IRI="#IonExchange"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.Koc"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.Latitude"/> 
        <Class IRI="#Retardation"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.Porosity"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#retardation.RetardationFactor"/> 
        <Class IRI="#Retardation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#runoff.DateMeasured"/> 
        <Class IRI="#Runoff"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#runoff.FlowRate"/> 
        <Class IRI="#Runoff"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#runoff.HUC"/> 
        <Class IRI="#Runoff"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#runoff.ID"/> 
        <Class IRI="#Runoff"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#runoff.Latitude"/> 
        <Class IRI="#Runoff"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#runoff.Longitude"/> 
        <Class IRI="#Runoff"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#runoff.RateUnits"/> 
        <Class IRI="#Runoff"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#septicTank.Latitude"/> 
        <Class IRI="#SepticTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#septicTank.LeakStatus"/> 
        <Class IRI="#SepticTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#septicTank.Longitude"/> 
        <Class IRI="#SepticTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#septicTank.Owner"/> 
        <Class abbreviatedIRI="ontology:Person"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#septicTank.Owner"/> 
        <Class IRI="#SepticTank"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#sewer.Latitude"/> 
        <Class IRI="#Sewer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#sewer.LeakStatus"/> 
        <Class IRI="#Sewer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#sewer.Longitude"/> 
        <Class IRI="#Sewer"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.AquiferCode"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.AquiferName"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.BottomOpenInterval"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.County"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.HorizontalDatum"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.ID"/> 
        <Class IRI="#SpecificCapacity"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.Latitude"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.Longitude"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.Remarks"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.State"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.TopOpenInterval"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.Transmisivity"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.TransmisivityUnit"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#specificCapacity.UniqueID"/> 
        <Class IRI="#SpecificCapacity"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#wasteLagoon.Latitude"/> 
        <Class IRI="#WasteLagoon"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#wasteLagoon.LeakStatus"/> 
        <Class IRI="#WasteLagoon"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#wasteLagoon.Longitude"/> 
        <Class IRI="#WasteLagoon"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#waterBody.Class"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterBody.CountyFIPS"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterBody.HUC"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterBody.ID"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterBody.Polygon"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterBody.StateFIPS"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterBody.Type"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterBody.WaterBodyName"/> 
        <Class IRI="#SurfaceWaterBody"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
        <Class IRI="#WaterFlow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
        <Class IRI="#WaterFlow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterFlow.HUC"/> 
        <Class IRI="#WaterFlow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterFlow.ID"/> 
        <Class IRI="#WaterFlow"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
        <Class IRI="#WaterFlow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
        <Class IRI="#WaterFlow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
        <Class IRI="#WaterFlow"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepth"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepthUnit"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
603 
        <DataProperty IRI="#waterQualitySamp.ID"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
        <Class abbreviatedIRI="ontology:Organisation"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.SalinityStationID"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.Type"/> 
        <Class IRI="#WaterQualitySample"/> 
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    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
        <Class IRI="#WaterQualitySample"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.Case"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.Company"/> 
        <Class abbreviatedIRI="ontology:Company"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.Company"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.County"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.CountyCode"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.DataDate"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.DateDrilled"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.Depth"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.DrillingMedium"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
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        <DataProperty IRI="#well.DrillingMethod"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.ID"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.Latitude"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.Longitude"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.SIteID"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.SiteName"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.State"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.StateCode"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.Type"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.WaterLevel"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty IRI="#well.WellDiameter"/> 
        <Class IRI="#Well"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:disinfectants.PotentialHealthEf-
fects"/> 
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        <Class IRI="#HumanHealthEffects"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.Poten-
tialHealthEffects"/> 
        <Class IRI="#HumanHealthEffects"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.PotentialHealthEf-
fects"/> 
        <Class IRI="#HumanHealthEffects"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:microorganisms.PotentialHealthEf-
fects"/> 
        <Class IRI="#HumanHealthEffects"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:organicchemicals.PotentialHealthEf-
fects"/> 
        <Class IRI="#HumanHealthEffects"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:radionuclides.PotentialHealthEf-
fects"/> 
        <Class IRI="#HumanHealthEffects"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:secondarycontaminant.ID"/> 
        <Class abbreviatedIRI="contaminant:secondarycontaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:secondarycontaminant.Secondary-
Contaminant"/> 
        <Class abbreviatedIRI="contaminant:secondarycontaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:secondarycontaminant.Second-
aryStandard"/> 
        <Class abbreviatedIRI="contaminant:secondarycontaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyDomain> 
        <DataProperty abbreviatedIRI="contaminant:secondarycontaminant.Units"/> 
        <Class abbreviatedIRI="contaminant:secondarycontaminant"/> 
    </DataPropertyDomain> 
    <DataPropertyRange> 
607 
        <DataProperty IRI="#aboveGST.Address"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.City"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.DateReceived"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.Description"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.FacilityID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.LeakID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.Leaking"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.ProjectRegulator"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.State"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
608 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aboveGST.Zip"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.AdvectiveFlux"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.Aquifer"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.AquiferCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.AverageVelocity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.ContaminantConcentration"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.EffectivePorosity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#advection.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#advection.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aqufier.PermeabilityUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.AquiferCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.AquiferName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.AverageVelocity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.AverageVelocityUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.BulkDensity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.BulkDensityUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.Discharge"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.DischargeUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.EffectivePorosity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.FractureAperture"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.FractureApertureUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.FractureQuantity"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.HydraulicConductivity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.HydraulicConductivityUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.HydraulicGradient"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.Permeablity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.Porosity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.ResidenceTime"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.ResidenceTimeUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.RockName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#aquifer.RockTypeCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.SpecificRetention"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.SpecificYield"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.StorageCoefficient"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.Storativity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.StorativityUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.Thickness"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.ThicknessUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.Tortuosity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.Transmissivity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.TransmissivityUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.Viscocity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquifer.ViscocityUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.Aquifer"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.AquiferCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.BottomOpenInterval"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.County"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.HorizontalDatum"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.Remarks"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.State"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#aquiferPumpingTest.StorageCoefficient"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.TopOpenInterval"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.Transmissivity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.TransmissivityUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#aquiferPumpingTest.UniqueID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#baseflow.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#baseflow.FlowRate"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#baseflow.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#baseflow.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#baseflow.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#baseflow.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#baseflow.RateUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
614 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#chemicalPipeline.Company"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#chemicalPipeline.Constituent"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#chemicalPipeline.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#chemicalPipeline.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#chemicalPipeline.LeakingRate"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#chemicalPipeline.LeakingStatus"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#chemicalPipeline.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#chemicalPipeline.WaterBodyNearBy"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.Aquifer"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.AquiferCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.ConcentrationGradient"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#diffusion.ConcentrationX"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.ConcentrationXo"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.DiffusionCoefficient"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.EffectiveDiffusionCoefficient"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#diffusion.TortuosityCoefficient"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#discharge.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#discharge.FlowRate"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#discharge.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#discharge.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#discharge.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#discharge.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#discharge.RateUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#dispersion.Aquifer"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#dispersion.AquiferCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#dispersion.AverageVelocity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#dispersion.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#dispersion.Dispersivity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#dispersion.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#dispersion.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#dispersion.LongMechanicalDispersionCoeff"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#dispersion.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#dispersion.TranMechanicalDispersionCoeff"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.Borehole"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.Company"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.CoringDepth"/> 
        <Datatype abbreviatedIRI="xsd:decimal"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.DrillingMethod"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.GroundElevation"/> 
        <Datatype abbreviatedIRI="xsd:decimal"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.LogImage"/> 
        <Datatype abbreviatedIRI="xsd:anyURI"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.StratigraphicLogScale"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.SurveyDate"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.Technician"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#geoSurvey.Type"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.Cleanup"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.DateHSI"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.EPAID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.GwDistanceToWell"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.GwExposure"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.GwPhysicalState"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.GwQuality"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.GwRegulatedSubstance"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.GwReleaseQuantity"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.GwReleaseVerification"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#hSI.GwScore"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.GwSusceptabilityRating"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.GwToxicityRegSubstance"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.HSIID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.HSILatitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.HSILongitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.PropOwner"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.ScoreDate"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.SiteAddr"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.SiteCity"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.SiteCnty"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.SiteName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hSI.SiteZip"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hasLocationLat"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hasLocationLong"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveAcidicSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveAlkalineSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveCanal"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveContaminatedDisinfectantByproductSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveContaminatedDisinfectantSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveContaminatedInorganicChemSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveContaminatedMicroorganismSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveContaminatedOrganicChemSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#haveContaminatedRadionuclideSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveDOBelowStandard"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveDisinfectantByproductSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveDisinfectantSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveInorganicChemSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveIntermittent"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveLake"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveMicroorganismSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveOcean"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveOrganicChemSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveRadionuclidesSample"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveRiver"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveSalinityAboveStandard"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveSpecificConductanceAbvStd"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveSwamp"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveTempAboveStandard"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveWaterContByDisinfectionByproducts"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveWaterContByInorganicChem"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveWaterContByMicroorganisms"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveWaterContByOrganicChem"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveWaterContByRadionuclides"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveWaterContaminatedByDisinfectants"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#haveWetland"/> 
        <Datatype abbreviatedIRI="xsd:boolean"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#hydrodynamicDispersion.Aquifer"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hydrodynamicDispersion.AquiferCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hydrodynamicDispersion.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hydrodynamicDispersion.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientLongitudinal"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hydrodynamicDispersion.HydrodynamicDispersionCoeffi-
cientTransverse"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hydrodynamicDispersion.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hydrodynamicDispersion.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#hydrodynamicDispersion.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#infiltration.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#infiltration.FlowRate"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#infiltration.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#infiltration.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#infiltration.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#infiltration.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#infiltration.RateUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#injectionWell.Constituent"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#injectionWell.InjectionRate"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#injectionWell.InjectionStart"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#injectionWell.InjectionStop"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#interflow.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#interflow.FlowRate"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#interflow.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#interflow.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#interflow.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#interflow.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#interflow.RateUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#laboratory.AnalyticalProcID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#laboratory.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#laboratory.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#laboratory.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#laboratory.Organisation"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#landfill.Basin"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#landfill.CountyName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#landfill.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#landfill.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#landfill.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#landfill.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#landfill.PermitNum"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#landfill.SiteName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.CleanUpStatus"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.DateReceived"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.Description"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.FacilityID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.LeakID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.LocationAddress"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.LocationCity"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.LocationCounty"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.LocationName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.LocationState"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.LocationZip"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#leakingUST.ProjectOff"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#pit.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#pit.LeakStatus"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#pit.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#pit.Owner"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#plumeAnalysis.Company"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#plumeAnalysis.Date"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#plumeAnalysis.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#plumeAnalysis.Image"/> 
        <Datatype abbreviatedIRI="xsd:anyURI"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#plumeAnalysis.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#plumeAnalysis.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#plumeAnalysis.Method"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#plumeAnalysis.ProjectID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#plumeAnalysis.Remarks"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#primaryContaminant.Contaminant"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#primaryContaminant.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#primaryContaminant.MCL"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#primaryContaminant.MCLG"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#primaryContaminant.MCLGUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#primaryContaminant.MCLUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#primaryContaminant.PotentialHealthEffects"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#primaryContaminant.SourceOfContaminant"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#reatardation.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.Absorption"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.Adsorption"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.AnalyticalProcessID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#retardation.Aquifer"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.AquiferCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.BulkDensity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.Chemisorption"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.Contaminant"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.DistributionCoefficient"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.FractionOrganicCarbon"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.IonExchange"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.Koc"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.Porosity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#retardation.RetardationFactor"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#runoff.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#runoff.FlowRate"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#runoff.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#runoff.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#runoff.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#runoff.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#runoff.RateUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#septicTank.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#septicTank.LeakStatus"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#septicTank.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#septicTank.Owner"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#sewer.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#sewer.LeakStatus"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#sewer.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.AquiferCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.AquiferName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.BottomOpenInterval"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.County"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.HorizontalDatum"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.Remarks"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.State"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.TopOpenInterval"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.Transmisivity"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.TransmisivityUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#specificCapacity.UniqueID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#wasteLagoon.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#wasteLagoon.LeakStatus"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#wasteLagoon.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#waterBody.Class"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterBody.CountyFIPS"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterBody.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterBody.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterBody.Polygon"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterBody.StateFIPS"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterBody.Type"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterBody.WaterBodyName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterFlow.DateMeasured"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterFlow.FlowRate"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterFlow.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterFlow.ID"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterFlow.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterFlow.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterFlow.RateUnits"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepth"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.ActivityDepthUnit"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.ActivityID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.ActivityMedium"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.ActivityStart"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.AnalyticalProcID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.County"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.HUC"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#waterQualitySamp.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.MeasuredValue"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.OrgID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.OrgName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.SalinityStationID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.State"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.StationHorizontalDatum"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.StationID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.StationLatitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.StationLongitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.Type"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.Units"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
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    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#waterQualitySamp.WaterBody"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.Case"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.Company"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.County"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.CountyCode"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.DataDate"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.DateDrilled"/> 
        <Datatype abbreviatedIRI="xsd:dateTime"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.Depth"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.DrillingMedium"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.DrillingMethod"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.ID"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
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        <DataProperty IRI="#well.Latitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.Longitude"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.SIteID"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.SiteName"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.State"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.StateCode"/> 
        <Datatype abbreviatedIRI="xsd:int"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.Type"/> 
        <Datatype abbreviatedIRI="xsd:string"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.WaterLevel"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DataPropertyRange> 
        <DataProperty IRI="#well.WellDiameter"/> 
        <Datatype abbreviatedIRI="xsd:double"/> 
    </DataPropertyRange> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectants.Contaminant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectants.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
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            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectants.MCLGUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ActivityMedium"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#z"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#z"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Water</Literal> 
            </BuiltInAtom> 
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        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveWaterContaminatedByDisinfectants"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectants.Contaminant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectants.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectants.MCLGUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
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                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveContaminatedDisinfectantSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectants.Contaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveDisinfectantSample"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
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        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.Contami-
nant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.MCL-
GUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ActivityMedium"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#z"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
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            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#z"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Water</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveWaterContByDisinfectionByproducts"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.Contami-
nant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.MCL-
GUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
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            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveContaminatedDisinfectantByproductSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:disinfectionbyproducts.Contami-
nant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
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            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveDisinfectantByproductSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.Contami-
nant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.MCLGUn-
its"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ActivityMedium"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#z"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
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                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#z"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Water</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveWaterContByInorganicChem"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.Contami-
nant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.MCLG"/> 
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                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.MCLGUn-
its"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveContaminatedInorganicChemSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
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        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:inorganicchemicals.Contami-
nant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveInorganicChemSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:microorganisms.Contaminant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:microorganisms.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:microorganisms.MCLGUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
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            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ActivityMedium"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#z"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#z"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Water</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveWaterContByMicroorganisms"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
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            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:microorganisms.Contaminant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:microorganisms.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:microorganisms.MCLGUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
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            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveContaminatedMicroorganismSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:microorganisms.Contaminant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveMicroorganismSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:organicchemicals.Contami-
nant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
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            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:organicchemicals.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:organicchemicals.MCLGUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ActivityMedium"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#z"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
653 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#z"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Water</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveWaterContByOrganicChem"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:organicchemicals.Contami-
nant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:organicchemicals.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:organicchemicals.MCLGUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
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                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveContaminatedOrganicChemSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:organicchemicals.Contami-
nant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
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            <DataPropertyAtom> 
                <DataProperty IRI="#haveOrganicChemSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:radionuclides.Contaminant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:radionuclides.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:radionuclides.MCLGUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.ActivityMedium"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#z"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
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                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#z"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Water</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveWaterContByRadionuclides"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:radionuclides.Contaminant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:radionuclides.MCLG"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#f"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:radionuclides.MCLGUnits"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#x"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
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                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Concentration"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#h"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.Units"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#h"/> 
                <Variable IRI="urn:swrl#f"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Variable IRI="urn:swrl#x"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveContaminatedRadionuclideSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="contaminant:radionuclides.Contaminant"/> 
                <Variable IRI="urn:swrl#a"/> 
                <Variable IRI="urn:swrl#b"/> 
            </DataPropertyAtom> 
            <DataPropertyAtom> 
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                <DataProperty abbreviatedIRI="contaminantsample:primarycontaminant-
sample.PrimaryContaminant"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Variable IRI="urn:swrl#d"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#b"/> 
                <Variable IRI="urn:swrl#d"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveRadionuclidesSample"/> 
                <Variable IRI="urn:swrl#c"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.Type"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Canal/Ditch</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveCanal"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.Type"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
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                <Variable IRI="urn:swrl#y"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Intermittent</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveIntermittent"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.Type"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Lake/Pond</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveLake"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="gawaterbody:gawaterbody.Type"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:stringEqualIgnoreCase"> 
                <Variable IRI="urn:swrl#y"/> 
                <Literal datatypeIRI="&rdf;PlainLiteral">Stream/River</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
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                <DataProperty IRI="#haveRiver"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="waterquality:dissolvedoxygen.DissolvedOx-
ygenValue"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:lessThan"> 
                <Variable IRI="urn:swrl#y"/> 
                <Literal datatypeIRI="&xsd;double">4.0</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveDOBelowStandard"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="waterquality:ph.PHvalue"/> 
                <Variable abbreviatedIRI="waterquality:x"/> 
                <Variable abbreviatedIRI="waterquality:y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:lessThan"> 
                <Variable abbreviatedIRI="waterquality:y"/> 
                <Literal datatypeIRI="&xsd;double">7.0</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="waterquality:haveAcidicSample"/> 
                <Variable abbreviatedIRI="waterquality:x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
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    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="waterquality:ph.PHvalue"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:greaterThan"> 
                <Variable IRI="urn:swrl#y"/> 
                <Literal datatypeIRI="&xsd;double">7.0</Literal> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveAlkalineSample"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="waterquality:salinity.SalinityValue"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:lessThan"> 
                <Literal datatypeIRI="&xsd;double">0.5</Literal> 
                <Variable IRI="urn:swrl#y"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveSalinityAboveStandard"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="waterquality:specificconductance.Specific-
ConductanceValue"/> 
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                <Variable abbreviatedIRI="waterquality:x"/> 
                <Variable abbreviatedIRI="waterquality:y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:lessThan"> 
                <Literal datatypeIRI="&xsd;double">1500.0</Literal> 
                <Variable abbreviatedIRI="waterquality:y"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="waterquality:haveSpecificConductance-
AbvStd"/> 
                <Variable abbreviatedIRI="waterquality:x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <DLSafeRule> 
        <Body> 
            <DataPropertyAtom> 
                <DataProperty abbreviatedIRI="waterquality:temperature.Tempera-
tureValue"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Variable IRI="urn:swrl#y"/> 
            </DataPropertyAtom> 
            <BuiltInAtom abbreviatedIRI="swrlb:lessThan"> 
                <Literal datatypeIRI="&xsd;double">32.78</Literal> 
                <Variable IRI="urn:swrl#y"/> 
            </BuiltInAtom> 
        </Body> 
        <Head> 
            <DataPropertyAtom> 
                <DataProperty IRI="#haveTempAboveStandard"/> 
                <Variable IRI="urn:swrl#x"/> 
                <Literal datatypeIRI="&xsd;boolean">true</Literal> 
            </DataPropertyAtom> 
        </Head> 
    </DLSafeRule> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>aquifer:aquifer</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GAAquifer</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>aquifer:aquifer.AquiferCode</AbbreviatedIRI> 
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        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferGA.AquiferCode</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>aquifer:aquifer.AquiferName</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferGA.AquiferName</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>aquifer:aquifer.ID</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferGA.ID</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>aquifer:aquifer.RockName</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferGA.RockName</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>aquifer:aquifer.RockTypeCode</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferGA.RockTypeCode</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#Absorption</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;Occurs when the aq-
uifer particles are porous so that the solute can diffuse into the particle and be sorbe 
onto interior surfaces&quot; (Fetter, C.W., Contaminant Hydrogeology. 1999. p. 122.). 
</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#Adsorption</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;The process by which 
a solute clings to a solid surface&quot; (Fetter, C.W., Contaminant Hydrogeology. 1999. 
p.121.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#Aquifer</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;A geologic unit that 
stores and transmits water at rates fast enough to supply reasonable amounts to 
wells&quot; (Fetter, C.W. Applied Hydrogeology. 2001, p. 95)</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
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        <IRI>#Chemisorption</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;Occurs when the so-
lute is incorporated on a sediment, soil, or rock surface by a chemical reaction&quot; 
(Fetter, C.W., Contaminant Hydrogeology. 1999. p. 122.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#ConfinedBed</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;A geologic unit having 
little or no instrinsic permeability - less than about 10^-2 darcy&quot; (Fetter, C.W. Ap-
plied Hydrogeology. 2001, p. 95.)</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#IonExchange</IRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">Cation (cation exchange) and anion (anion 
exchange) being attracted to opposite charged sites, and are held in place by electro-
static forces (Fetter, C.W., Contaminant Hydrogeology. 1999. p.122).  </Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#Retardation</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Retardation is the effect 
&quot;of sorption processes [in which] some solutes will move much more slowly 
through the aquifer than the ground water that is transporting them&quot; (Fetter, C.W., 
Contaminant Hydrogeology. 1999. p. 120.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#SemiConfiningBed</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;A layer of low perme-
ability that can store ground water and also transmit it slowly form one aquifer to an-
other&quot; (Fetter, C.W. Applied Hydrogeology. 2001, p. 95).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#Sorption</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;Sorption processes 
include adsorption, chemisorption, absorption, and ion exchange,&quot; and sorption 
processes slow the movement of solutes (contaminants) as compared to the water in 
the aquifer (Fetter, C.W., Contaminant Hydrogeology. 1999. p. 120 &amp; 121).  </Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#UnconfinedAquifer</IRI> 
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        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;Aquifers...with contin-
uous layers of materials of high intrinsic permeability extending from the land surface to 
the base of the aquifer [also, known as water table aquifer]&quot; (Fetter, C.W. Applied 
Hydrogeology. 2001, p. 96.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#WellTest</IRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">WellTestMethod</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aboveGST.Address</IRI> 
        <Literal datatypeIRI="&xsd;string">aboveGST stands for above ground storage 
tank</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#advection.AdvectiveFlux</IRI> 
        <Literal datatypeIRI="&xsd;string">Advection flux is a product of average velocity, 
contaminant concentration and effective porosity</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#advection.HUC</IRI> 
        <Literal datatypeIRI="&xsd;string">HUC stands for Hydrologic Unit Code</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.AverageVelocity</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;A velocity represent-
ing the average rate at which the water moves between two points&quot; (Fetter, C.W. 
Applied Hydrogeology. 2001, pp. 125.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.Discharge</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Volumetric discharge of wa-
ter through a given area, hydraulic conductivity, and hydraulic gradient (Fetter, C.W. Ap-
plied Hydrogeology. 2001, p. 122).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.EffectivePorosity</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;The porosity available 
for fluid flow&quot; (Fetter, C.W. Applied Hydrogeology. 2001, p. 70.). 
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</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.FractureAperture</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">The lenght of the opening of 
the fracture.</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.HydraulicConductivity</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral"> Proportianality constant  
that characterizes the interconnectedness of the pores in an aquifer that alow fluid flow 
(Fetter, C.W. Applied Hydrogeology. 2001, p. 122).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.HydraulicGradient</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;The decrease in hy-
draulic head divided by the lengh [between the two measured hydraulic head - a slope 
between two points]&quot; (Fetter, C.W. Applied Hydrogeology. 2001. p. 122).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.Permeablity</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;Intrinsic permeability 
is a function of the size of the opening through wich the fluid moves [and the intercon-
nectedness of the openings is significant]&quot;  (Fetter, C.W. Applied Hydrogeology. 
2001, p 83.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.Porosity</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;The porosity of sedi-
ments consist of the void spaces between solid fragments&quot;  (Fetter, C.W. Applied 
Hydrogeology. 2001. p. 70.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.ResidenceTime</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">The time it takes water to 
flow through the aquifer.</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.ResidenceTimeUnit</IRI> 
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        <Literal datatypeIRI="&xsd;string">The time it takes for the water to pass through 
the aquifer.</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.SpecificRetention</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;The specific retention 
of a rock or soil is the ratio of the volume of water a rock can retain against gravity 
drainage to the total volume of the rock&quot;  (Fetter, C.W. Applied Hydrogeology. 
2001. pg. 79.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.SpecificYield</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;Specific yield is the 
ratio of the volume of water that drains from a saturated rock owing to the attraction of 
gravity to the toal volume of the rock&quot;  (Fetter, C.W. Applied Hydrogeology. 2001, 
p. 78.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.StorageCoefficient</IRI> 
        <Literal datatypeIRI="&xsd;string">&quot;Storage coefficient or Storativity is the 
volume of water that a permeable unit will absorb or expel from storage per unit surface 
area per unit change in head&quot; (Fetter, C.W. Applied Hydrogeology. 2001, p. 
100.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.Storativity</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;Storage coefficient or 
Storativity is the volume of water that a permeable unit will absorb or expel from storage 
per unit surface area per unit change in head&quot; (Fetter, C.W. Applied Hydrogeol-
ogy. 2001, p. 100.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.Thickness</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">The thickness  of an aqui-
fer.</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.Tortuosity</IRI> 
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        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;Tortuosity is the ac-
tual lenght of the flow path, which is sinuous in form, divided by the straight-line dis-
tance between the ends of the flow path&quot; (Fetter, C.W. Applied Hydrogeology. 
2001, p. 400).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.Transmissivity</IRI> 
        <Literal datatypeIRI="&xsd;string">&quot;A measure of the amount of water that 
can be transmitted horizontally through a unit width by the full saturated thickness of the 
aquifer under a hydraulic gradient of 1 - T=Kb&quot; (Fetter, C.W. Applied Hydrogeol-
ogy. 2001, p. 100.)</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#aquifer.Viscocity</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">&quot;[Fluid] resistance to 
relative motion is proportianl to a fluid property known as the dynamic viscosity&quot; 
(Fetter, C.W. Applied Hydrogeology. 2001, p. 68.).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#dispersion.LongMechanicalDispersionCoeff</IRI> 
        <Literal datatypeIRI="&xsd;string">Coefficient of longitudinal mechanical disper-
sion is product of longitudinal dispersivity and average velocity.</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#dispersion.TranMechanicalDispersionCoeff</IRI> 
        <Literal datatypeIRI="&xsd;string">Coefficient of transverse mechanical dispersion 
is product of transverse dispersivity and average velocity</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#laboratory.Organisation</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">laboratory.Organisation-
Name</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#plumeAnalysis.Image</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">This property contains a link 
(URI) to an image that is stored on the web and that depicts the contaminant 
plume.</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
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        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#plumeAnalysis.Method</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Type of method/software 
used to model the plume (e.g., BIOCHLOR, MODFLOW)</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#rechargeByBaseflow</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Water from the groundwater 
table recharging the SurfaceWaterBody.</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#rechargeByInfiltration</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Water that recharges 
GroundWaterBody by migrating from the surface through the pores, fractures or along 
faults. This includes the water that recharges from SurfaceWaterBody along the pores, 
fractures or faults.</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#rechargeByInterflow</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Recharge of the SurfaceWa-
terBody by water flowing in the VadoseZone.  This happens during heavy precipitation 
during which the vadose zone is primarily saturated.</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#rechargeByRunoff</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Recharge by water sheets 
that flow on the land surface to the SurfaceWaterBody</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <IRI>#retardation.Koc</IRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Koc = Organic Carbon/Wa-
ter Partition Coefficient</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#waterBody.Class</IRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">surfaceWaterBody.Class</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#waterBody.CountyFIPS</IRI> 
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        <Literal datatypeIRI="&rdf;PlainLiteral">surfaceWaterBody.CountyFIPS</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#waterBody.HUC</IRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">surfaceWaterBody.HUC</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#waterBody.ID</IRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">surfaceWaterBody.ID</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#waterBody.Polygon</IRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">surfaceWaterBody.Polygon</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#waterBody.StateFIPS</IRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">surfaceWaterBody.StateFIPS</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#waterBody.Type</IRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">surfaceWaterBody.Type</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <IRI>#waterBody.WaterBodyName</IRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">surfaceWaterBody.WaterBodyName</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>contaminant:disinfectants</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">Disinfectants</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>contaminant:disinfectionbyproducts</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">DisinfectionByproducts</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>contaminant:inorganicchemicals</AbbreviatedIRI> 
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        <Literal datatypeIRI="&rdf;PlainLiteral">InorganicChemicals</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>contaminant:microorganisms</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">Microorganisms</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>contaminant:organicchemicals</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">OrganicChemicals</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>contaminant:radionuclides</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">Radionuclides</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>contaminant:secondarycontaminant</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">SecondaryContaminant</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>contaminantsample:primarycontaminantsample</Abbrevi-
atedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GAPrimaryContSample</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>contaminantsample:secondarycontaminantsample</Abbrevi-
atedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GASecondaryContSample</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>galandfill:galandfill</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GaLandfill</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <AbbreviatedIRI>galandfill:galandfill.Basin</AbbreviatedIRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">the river basin in which the 
landfill is located</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
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        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <AbbreviatedIRI>galandfill:galandfill.HUC</AbbreviatedIRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">U.S. Geological Survey hy-
drologic unit code for the river basin in which the landfill is located</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <AbbreviatedIRI>galandfill:galandfill.PermitNum</AbbreviatedIRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">permit number for the landfill 
facility as assigned by EPD LPB</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>gawaterbody:gawaterbody</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GaSurfaceWaterBody</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>hsi:hsi</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GAHSI</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>lust:lust</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GALUST</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">USGSAquiferPumpingTest</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.Aquifer</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.Aquifer</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.AquiferCode</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.Aqui-
ferCode</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
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        <AbbreviatedIRI>usgswells:aquiferpumpingtest.BottomOpenInterval</Abbrevi-
atedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.BottomOpenIn-
terval</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.County</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.County</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.HorizontalDatum</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.HorizontalDa-
tum</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.ID</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.ID</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.Latitude</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.Latitude</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.Longitude</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.Longitude</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.Remarks</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.Remarks</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.State</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.State</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
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        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.StorageCoefficient</Abbrevi-
atedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.StorageCoeffi-
cient</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.TopOpenInterval</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.TopOpenInter-
val</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.Transmissivity</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.Transmissiv-
ity</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.TransmissivityUnits</Abbrevi-
atedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.Transmissivi-
tyUnits</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:aquiferpumpingtest.UniqueID</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">aquiferPumpingTestUSGS.UniqueID</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">USGSSpecificCapacityTest</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.AquiferCode</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.AquiferCode</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.AquiferName</AbbreviatedIRI> 
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        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.AquiferName</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.BottomOpenInterval</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.BottomOpenInter-
val</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.County</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.County</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.HorizontalDatum</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.HorizontalDa-
tum</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.ID</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.ID</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.Latitude</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.Latitude</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.Longitude</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.Longitude</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.Remarks</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.Remarks</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.State</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.State</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
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        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.TopOpenInterval</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.TopOpenInter-
val</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.Transmissivity</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.Transmisivity</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.TransmissivityUnit</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.Transmisiv-
ityUnit</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>usgswells:specificcapacity.UniqueID</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">specificCapacityUSGS.UniqueID</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>waterquality:dissolvedoxygen</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GADissolvedOxygenSample</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>waterquality:ph</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GApHSample</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>waterquality:salinity</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GASalinitySample</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>waterquality:specificconductance</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GASpecificConductanceSample</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>waterquality:temperature</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">GATempSample</Literal> 
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    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <AbbreviatedIRI>relasci:hasImpact</AbbreviatedIRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Having a certain effect on a 
class (concept) that is indicated by a value, which can be an individual (instance).</Lit-
eral> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:comment"/> 
        <AbbreviatedIRI>relasci:hasImpactOn</AbbreviatedIRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">Having an effect on a certain 
class (concept).</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>owl:Thing</AbbreviatedIRI> 
        <Literal xml:lang="en" datatypeIRI="&rdf;PlainLiteral">CHOTopClass</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>owl:topDataProperty</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">CHOTopDataProperty</Literal> 
    </AnnotationAssertion> 
    <AnnotationAssertion> 
        <AnnotationProperty abbreviatedIRI="rdfs:label"/> 
        <AbbreviatedIRI>owl:topObjectProperty</AbbreviatedIRI> 
        <Literal datatypeIRI="&rdf;PlainLiteral">CHOTopObjectProperty</Literal> 
    </AnnotationAssertion> 
    <SubAnnotationPropertyOf> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.Basin"/> 
        <AnnotationProperty IRI="#landfillUSA.Basin"/> 
    </SubAnnotationPropertyOf> 
    <SubAnnotationPropertyOf> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.CountyName"/> 
        <AnnotationProperty IRI="#landfillUSA.County"/> 
    </SubAnnotationPropertyOf> 
    <SubAnnotationPropertyOf> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.HUC"/> 
        <AnnotationProperty IRI="#landfillUSA.HUC"/> 
    </SubAnnotationPropertyOf> 
    <SubAnnotationPropertyOf> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.LandfillID"/> 
        <AnnotationProperty IRI="#landfillUSA.ID"/> 
    </SubAnnotationPropertyOf> 
    <SubAnnotationPropertyOf> 
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        <AnnotationProperty abbreviatedIRI="Landfill:landfill.PermitNum"/> 
        <AnnotationProperty IRI="#landfillUSA.PermitNum"/> 
    </SubAnnotationPropertyOf> 
    <SubAnnotationPropertyOf> 
        <AnnotationProperty abbreviatedIRI="Landfill:landfill.SiteName"/> 
        <AnnotationProperty IRI="#landfillUSA.SiteName"/> 
    </SubAnnotationPropertyOf> 
</Ontology> 
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D-1: Knoodl diagrams of CHO.owl select classes 
 
 
Figure D. 1: This diagram represents the WaterQuality class from CHO.owl. 
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Figure D. 2: This diagram represents Contaminant class from CHO.owl along with its sub-
classes, object properties and datatype properties. 
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Figure D. 3: This diagram represents ContaminantSource class from CHO.owl along with 
its subclasses and its datatype and object properties. 
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Figure D. 4: This diagram represents InvstigationComponents class from CHO.owl, and all 
of its subclasses along with their datatype and object properties. 
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Figure D. 5: This diagram represents the WaterBody class from CHO.owl, and its sub-
classes along with its object and datatype properties. 
 
 
 
